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THE WESTERN UNION REPORT. 

It is natural that the annual report of the Western Union Tele- 
graph Company should be accepted as fairly representing the status 
of the telegraph in this country, and that the figures should be 
scanned with interest. Elsewhere in this issue, in our Financial De- 
partment, the official results of the last year are given. The report 
brings out again the remarkable fact that the company is virtually 
at a standstill and that during two or three of the best years that 
the country has ever seen in trade and commerce, it has not been 
able to increase either its gross or its net income. This year the 
gross earnings of $23,954,312 are not $50,000 more than last year, 
while the net is $150,000 less. The average toll or income per 
message this year is 30.8 cents, against 30.1 in 1897-8, but the aver- 
age cost has been 25.1 cents, compared with 24.7. These assuredly 
are not the figures of expansion, but it is stated that the weekly 
reports of receipts at the present time are showing up better. It 


was high time. 


Under such conditions as are outlined above, it is not strange that 
Western Union stock should have been so persistently “weak” in 
Wall Street all through this period of activity and buoyancy. It is 
one of the few securities that has not moved upward. At 5 per 
cent. annual yield it is quoted around 88, while New York Central, 
for example, paying only 4, is at 135. It would therefore seem rea- 
sonable to surmise either that telephony is cutting off the hitherto 
normal growth of the telegraph, or that the competitive Postal Tele- 
graph Company is getting all the growth. As the Postal publishes 
few figures, the facts are not readily discernible, but the truth is, 
probably, that both causes are operative. We can hardly believe that 
telegraphy has come to a standstill yet. 

a 
THE COMMERCIAL CONGRESS. 

Last week witnessed the opening in Philadelphia of the Commer- 
cial Congress, held in connection with the Export Exposition. It is 
perhaps rather curious that such a meeting should be summoned in 
the very citadel of protection, but the fact only shows that our manu- 
facturers and merchants desire to keep an open mind, and believe 


‘in the advantages of intercourse. About eighty governments were 


asked to give their aid in furthering the success of the Congress, an< 
no fewer than forty have actually participated, directly and indi- 
rectly. There are a great many questions that such a congress can 
deal with beneficially—trade-mark protection, customs regulations, 
international codes and standards, and other matters the settlement 
of which must tend to international welfare. Out of the exchange 
of thought by these leaders and representatives of the world’s com- 
merce great good may spring, and we are glad to note that a number 
of leaders in electrical and mechanical fields are taking part. 


—- > 


THE COMO CONGRESS. 

In another column will be found a report in detail of the proceed- 
ings of the International Electrical Congress held at Como last 
month, in connection with the Volta Exposition, which at that time 
had already partly arisen from its ashes. As will be seen by the 


report, the sessions were largely occupied in the reading and discus- 


sion of papers, most of which were on subjects of theoretical rather 
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than of practical importance. The matter of electrical units was 
brought before the convention, but no action taken in view of the 
probability that the entire subject will be thoroughly considered at 
the congress to be held in Paris next year. One of the features of 
the meeting was the vigorous—we may almost say, indignant-—objec- 
tion to a proposition made by one of the professional members, de- 
signed to commit the congress in favor of parliamentary action pro- 
hibiting the use of the electric railway earth return in the vicinity 
of electrical laboratories. Among the permanent national benefits 
from the congress will be the result of its action in the matter of 
the preparation of a national code or rules for electrical installations, 
similar to that existing in other large European countries, and to 
the Fire Underwriters’ National Electrical Code in this country. It 
is to be sincerely hoped that the Italian government will take favor- 
able action on the suggestion of the congress to print a complete 
edition of the works of Volta, which has been done for the works 
of Galileo, and also, we believe, for those of Galvani. 
THE RATING OF MOTORS, 

The output of a direct-current motor is necessarily limited, either 


by its speed regulation, by its commutation, or by its temperature 
elevation. In other words, by its power to keep up to standard speed, 
to commutate reasonably well, and to keep sufficiently cool. in 
practice, we find that designers are able to make the limitations as to 
speed and commutation wait upon those of temperature, so that if a 
machine will keep within the ordinarily required limitations of tem- 
perature, it will regulate in speed and commutate satisfactorily. The 
Rules of the American Institute of Electrical Engineers require that 
the temperature elevation of such a machine shall not exceed 50° C. 
by resistance, under continuous overload conditions, when referred 
to a normal room temperature of 25° C.; and that, when submitted 
to an overload of 25 per cent. for one-half hour, the temperature ele- 
vation shall not be more than 15° above the 50° C. for continuous futl 
load, or 65° C. in all. Under such a rule, the rating of a motor can- 
not be a matter of dispute, because once the terminal pressure of 
the motor has been assigned, it is only necessary to apply a steady 
load to the motor sufficient to raise its temperature by 50° and 65° C. 
above a room temperature of 25° C., in order to ascertain its capa- 


bilities, and the rating should be not greater than this amount. 


Mr. Lundie proposes, however, in another column, to employ a 
motor rating based upon average output, instead of full-load outpur. 
While this might have advantages in traction systems, since the station 
wattmeter would then indicate the approximate number of motors 
or cars in service at any moment, yet the disadvantages seem to out- 
weigh the advantages that are to be secured. In the first place, a 
motor which will sustain 30-kw continuously will not sustain 60-kw 
half the time; 90-kw one-third of the time and 150-kw one-fifth of 
the time. The heating ratio is always more complex, because the 
/’R losses increase as the square of the load at constant pressures, 
whereas, the core losses are nearly constant. If we double the load, 
we quadruple the /*R losses, while by working half the time we cause 
the heat developed to be doubled. Even if the output of a motor 
could be increased inversely as the proportional time of operation, 
the rule could only apply within comparatively narrow limits, which 
would, moreover, vary from one style of motor to another, and also 
in different sizes of the same style of motor. We cannot imagine 
anything more indefinite and uncertain than a rating classification 


based upon average output. 


The Rules of the American Institute of Electrical Engineers relat- 


ing to the ratings of motors intended for intermittent service require 


that the full-load temperature elevation by resistance shall not ex- 
ceed 50° C., but that the full load sha'!l only be applied for a time 
corresponding to that which the motor will have to maintain full load 
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in actual service. Since this term of full-load operation varies so 
greatly in different cases, it is impossible to define a term that shall 
universally apply. The conditions of service for one kind of motor 
may be such that the full load may last an hour, while in another 
kind only last a minute; and one cannot expect the same period of 
operation to cover both cases, although the fundamental require- 


ment is that the temperature elevation under full-load conditions 


shall not exceed 50° C. 





a > — 


COMPENSATED FIELD ALTERNATING CURRENT GENERATORS. 
The need of some more satisfactory method of compounding alter- 
nators than the use of a rectifier and composite winding is too well 
known to need extended explanation here. This latter method is 
rarely if ever used on large machines, and it fails on small machines 
when the loads become inductive. The result is that large machines 
in order to obtain anything like the necessary closeness of regula- 
tion, require wide air gaps, a great ratio of field to armature ampere- 
turns, and are necessarily rated at loads much below what they could 
carry if limited only by the risk of overloading. Consequently alter- 
nators have been made necessarily heavy and expensive per kilowatt 
output solely in order to obtain the necessary closeness of regulation. 
The anticipations of the users of alternating current machinery in 
this country have frequently been raised of late by rumors of a pend- 
ing improvement in this direction. In the first place, about eighteen 
months ago there were issued to Mr. E. W. Rice, Jr., United States 
letters patent for a radically novel method of compounding, an ac- 
count of which appeared in our issue of Feb. 12, 1898. Mr. Rice’s 
work in this direction was apparently contemporaneous with that of 
other inventors in other lands, for we soon heard of the work of M. 
Maurice Leblanc in France along almost identically the same line, 
an account of which was printed in our issue of Jan. 14 of this year. 
The results to be obtained from the principles thus set forth promised 
to be so remarkable that it was evident the method must soon 
be reduced to practice and applied commercially. This now proves 
to be the case. ‘'n a paper presented before the recent convention 
of the Ohio Electric Light Association, and abstracted upon another 
page, Mr. H. G. Reist, of the engineering staff of the General Electric 
Company, describes the generators built by that company embodying 
this improvement, and styled ‘Compensated revolving field gen- 


erators.” 


The general adoption of more efficient means of compounding 
alternating-current systems will go a great ways toward overcoming 
the chief objection to the use of alternating currents for all varieties 
of central station work. While efficient regulation on incandescent- 
lamp loads alone can be obtained with alternators of almost any type, 
the use of arc lamps, constant-current transformers, and particularly 
of induction motors on the same lines, as a rule disturbs the regula- 
tion to a degree out of all proportion with the load drawn. The 
heavy inductive drop occurs in part in the generators, and is in part 
due to the reactance of lines and transformers. With the machines 
described in the paper referred to, not only do load currents com- 
pound, or, if desired, overcompound, the generators, but lagging de- 
magnetizing currents are made to exert a still greater compounding 
effect sufficient to compensate for the vicious fall of voltage which 


they otherwise would cause in all inductive parts of the circuit. 


The system inherently lacks some of the flexibility of ordinary sep- 
arate excitation. As developed by the General Electric Company, 
each alternator has its own exciter direct coupled to its own shaft, 
and this exciter is more difficult and expensive to build than the 
small dynamo generally used for the same purpose, since it must 
have as many poles as the alternator which it serves. The exciter is 


connected into the main circuit much after the manner of a booster, 
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and it might be thought at first sight that the exciter would have to 
be of larger size in order to accommodate the power which it may 
be called upon to deliver from its shaft to the external load. The 
phase angles are such, however, that the exciter acts to a certain ex- 
tent as a rotary converter, absorbing alternating power from the main 
circuit and transforming it into direct current necessary for exciting 


the field. 


The question instantly arises, How will a battery of such com- 
pounded or overcompounded alternators work in parallel? When 
in the past it has been desirable in rare instances to run composite- 
wound alternators in parallel, an equalizer has been used to throw the 
series coils of the fields of the various machines in parallel with each 
other, just as the series coils of compound-wound direct-current 
machines are paralleled independently of the armatures. This 
naturally was not done to prevent any instability of the distribution 
of the load between the machines, since, as is well known, the 
division of the load between alternators in parallel depends solely on 
the relative action of the governors of their prime movers, and not at 
all upon the relative field strengths of the machines. The purpose 
was, however, undoubtedly to prevent any see-sawing of magnetizing 
or so-called wattless currents between the generators. There ap- 
pears to be no method of equalizing machines excited and overcom- 
pounded in the new manner unless it be the connection of the exciters 


directly in parallel with each other. 


It would appear not to be absolutely necessary in order to obtain 
the benefits of the new system, to have a separate exciter for each al- 
ternator and direct-coupled to its own machine. The fields of all the 
alternators can be supplied in parallel from one or more exciters, 
but these must in any event be run synchronously with the alter- 
nators, and this is most readily accomplished by driving the exciters 
from synchronous motors. This method resembles that used by M 
Leblanc more closely than does the provision of a separate direct- 
coupled exciter upon the shaft of each alternator. The use of one 
main exciter requires series transformers supplying this exciter with 
currents proportional to the total output of the whole battery of gen- 
erators, and involves difficulties when the number of generators is 
changed and the overcompounding ratio when the exciter should be 
changed with it. 

Sic ee rea 
COMPENSATION FOR ALTERNATING-CURRENT LINE Drop. 

On another page we print an article giving a résumé of the prin- 
ciples governing the drop in a conductor traversed by an alternating 
current. As will be seen, two factors enter—one due to inductive 
action and the other to skin effect. With currents of very high 
voltage there would be still a third factor producing the effect of a 
drop, and due to the dissipation of electrical energy from the sur- 
face of the conductor into the surrounding medium. In ordinary 
alternating-current work, the only factor which has any practical im- 
portance is the inductive one. The skin effect, as is shown, is 
negligible in the case of conductors of such a size as are ordinarily 
used even with high frequencies, and the present tendency is very 
strongly toward moderate or low frequencies. About the only case 
in which skin effect might have to be considered is in the design of 
bus-bars, and then the solution of the problem would consist in using 
hollow conductors, thereby increasing the mean distance between 
the filamentary currents flowing, and consequently decreasing the 
drop due to the skin effect arising from the action of such currents on 
each other. When electrical transmission of power first began to 
assume importance, the matter of inductive drop took a serious as- 
pect. Very happily it has been found that this drop may be very 
simply compensated for on circuits to which synchronous motors or 


rotary converters are connected, and an explanation of this action 
may not be without interest to those who have not given it thought. 
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If an alternating current is passed through a circuit containing an 
inductance and a condenser in series, it is known that the reactive 
e. m. f. set up in the inductance is opposed to that set up in the con- 
denser. Therefore, by giving the condenser a capacity such that its 
reactive e. m. f. will equal that of the inductance in series with it, 
one will neutralize the effect on the circuit of the other, the circuit 
then acting as if neither were present. It is thus evident that if a 
condenser be placed in circuit on a transmission line, it will, if of 
proper capacity, neutralize the inductive drop of that line. More- 
over, by giving both the inductance and capacity such respective 
values as to produce large reactive e. m. fs., it is possible to produce 
between the terminals of either an e. m. f. higher than that of the 
line; and, being opposed to each other, the two e. m. fs. will be 
neutralized so far as effect on the impressed e. m. f. is concerned. 
The practical bearing of this latter statement will be evident later. 





The theory of the action of a synchronous motor in neutralizing 
inductive drop is somewhat complex, but an understanding of the 
effect may be easily obtained by considering the motor to be the 
equivalent of a condenser. It is well known that if an inductance 
alone is in the circuit of an alternating current, it will cause the cur- 
rent flowing to lag behind the impressed e. m. f.; on the other hand, 
a condenser in such a circuit will cause the current to lead the 
e. m. f. The action of a synchronous motor or rotary converter in 
the connection here considered is, therefore, to produce the effect of 
a leading current. Now, the current passing through a synchronous 
motor must be in phase with, and the effect of, an e. m. f. which is 
the resultant of the e. m. f. at the binding posts, of the ohmic 
resistance-of the machine, of the inductance of the armature and of 
the counter e. m. f. set up therein by its motion in the magnetic field. 
Of these several quantities, the counter e. m. f. is the only variable. 
If, now, we can give the counter e. m. f. such a value that, when com- 
bined with the others, it will give rise to a resultant, but having. a 
phase angle in advance of the impressed e. m. f., the motor will take 
a leading current. Since the speed of a synchronous motor or rotary 
converter must be synchronous with that of the generator, it will be 
seen that the counter e. m. f., unlike in the case of direct-current 
motors, can be varied within limits by increasing the strength of the 
magnetic field. It has, moreover, been found that the magnetic 
field can be strengthened sufficiently to cause a leading current with- 


out affecting the operation of the motor. 


Consider now that we have a closed alternating-current circuit, in 
which there is an inductance and a condenser in series. If it is de- 
sired only to nullify the inductive drop of the circuit, then the field 
of the motor need merely be sufficiently strengthened to produce a 
condenser reactance equal to the reactance due to the inductance of 
the line. But—however paradoxical it may appear at first sight—by 
placing an additional inductance in the line, the ohmic drop may also 
be neutralized if the condenser action of the motor is further in- 
creased by strengthening its field; and by still further increasing the 
value of this auxiliary inductance, the voltage at the motor terminals 
may be raised above that at the generator. This latter case, of 
course, corresponds to that mentioned in the second paragraph, 
where a condenser and inductance in series are considered to have 
such a value as to give rise to a reactive e. m. f. higher than that of 
the impressed e. m. f.—the two reactive e. m. fs., however, neutraliz- 
ing each other and therefore not affecting the impressed e. m. f. A 
better insight into this arrangement may possibly be obtained by con- 
sidering the first motor beyond the machine to be in series with the 
auxiliary inductance and the machine; then, we may consider that 
the next section of the line is led from the binding posts of the 
motor, whose e. m. f. becomes that of the loop beyond; and so on, 
the line thus consisting of a series of loops, each loop deriving its 
e. m. f. from the motor adjacent to it on the generator side of the 


circuit. 






















































608 ELECTRICAL WORLD anp- ENGINEER. 


The Chicago Street Railway Convention. 





(BY TELEGRAPH TO ELECTRICAL WORLD AND ENGINEER. ) 


The gathering at Chicago of those interested in street railway 
work to attend the annual convention of the American Street Rail 
way Association equals that of previous meetings, to say the least; 
while as to quality, the fact is demonstrated that the development of 
the street railway field has enlisted a remarkably able and influential 
body of men, many of whom outside their own industry as well, 
have become figures of national importance. 

All day Monday and until Tuesday morning delegations were ar- 
riving. One train over the New York Central, leaving New York 
Sunday, brought 67 people. 

The exhibit of apparatus at Tattersall’s is excellent and attracts a 
large attendance, in spite of the distance from the hotels. The ram- 
shackle old building has been hung with gay bunting inside, and the 
exhibitors have shown much public spirit and good taste in the 
lavish decorations of their booths. 

Only half of Tuesday was occupied by convention work. The 
meeting was opened at 11 a. m. and the delegates welcomed by city 
officials. President Sergeant’s address called attention to the marked 
tendency existing toward consolidation of the small competing roads 
in a large homogeneous system, and he also emphasized the growth 
of electric railway interurban networks. “The same car,” he said, 
“which disputes the passage of a busy city street with a truck or 
teamster, may an hour later be flushing partridges and grouse along 
the rural highway.” He dwelt also on the greater call upon executive 
skill resulting from the more recent electric railway developments, 
and referred to the failure of the municipal ownership movement in 
Detroit. Considerate treatment of employees was urged, in order to 
minimize the possibility of the calamity of a stoppage of transporta- 
tion by strikers. The goodwill of the community, he said, is an es- 
sential element in success. 

Mr. Charles T. Yerkes presented a paper on “Investment in Street 
Railways: How they Can be Made Secure and Remunerative.” 
Speaking from an experience dating back forty years, he said that in 
the early sixties, before electric railways were dreamed of, street rail- 
way men worked seventeen hours out of the twenty-four. Then 
street railway stocks had no standing with bankers as collateral. 
After 1880 consolidations began, the industry took shape, and capital 
was interested, and finally came the great change of motive power 
which led to a great reduction in the cost of hauling a passenger. 
Mr. Yerkes argued strongly for long-term franchises as a condition 
of future improvement. Fifty-year franchises were too short, one 
hundred years being nearer an equitable term. Steam railways, he 
said, could-not have grown with fifty-year franchises. The question 
of franchises has, therefore, as much importance to the community 
as to the street railway interests. If it was right to give to a horse 
line a twenty-year franchise, electric lines should receive franchises 
for two hundred years. He believed that a fair amount of earnings 
should be given to municipalities. To make securites more stable 
business must be begun in a straightforward manner, with full con- 
sideration of the public in increasing the facilities and opportunities 
offered in adopting the most improved methods of transportation and 
by holding the friendliest relations with employees, maintaining 3 
perfect harmony between the men and the management. 

The paper was discussed by Messrs. Wyman, of New Orleans; 
Beggs, of Milwaukee, and Vreeland, of New York. The latter made 
a very strong plea for close and amicable arrangements between 
executive and employees, and advocated giving the latter the fullest 
access to their chiefs at all times. 

Tuesday afternoon was devoted to trips of the delegates to various 
points of interest. The drainage canal from which it is proposed also 
to develop electric power, was visited by a large body. Many 
visitors also inspected the South Side Elevated, using the Sprague 
multiple-unit system. Great interest was also shown in the Arnold 
three-phase transmission, rotary converter on the Chicago- Milwaukee 
Railway, recently extended to Waukegan. In the evening a recep- 
tion was given at the Auditorium to delegates and visitors by the 
Chicago entertainment committee. About one thousand were in at- 
tendance, including a number of visitors from Europe. Wednesday 
morning was devoted to papers and discussions. 

————————-—— 


Automobile Club of America. 





The Automobile Club of America was organized in New York on 
Monday at a meeting held at the Waldorf-Astoria. The following 
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officers were elected: President, Adjutant-General Avery D, An- 
drews; vice-president, George F. Chamberlain; treasurer, V. Everit 
Macy; secretary, Homer W. Hedge. Among the applicants for mem- 
bership are W. K. Vanderbilt, Alfred G. Vanderbilt, John Jacob 
Astor, Colonel Daniel Appleton, General Lloyd Brice, Lieutenant 
Governor Woodruff and Richard Croker. 
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Notes on Railway Motor Rating. 





By JoHN LUNDIE. 


The following notes on motor rating comprise a summary of re- 
sults which the writer had intended to reserve for publication in an 
extended paper, justifying the somewhat radical statements made, 
but which are published now, believing they may be of value to 
others working along similar lines. 

The power rating of an electric motor under actual conditions of 
operation, on either constant or frequent intermittent load, should 
be directly proportional to the average electrical power input, inde- 
pendently of variations in current, except as maximum current may 
be governed by commutation. 

The sum of the percentage of /*R losses and core losses at all 
inputs throughout the range of practical operation can be made 
practically a constant. In order, however, that a proper balance of 
heating in different parts of the motors may be maintained, whether 
the heating be due to /’R or core losses, the range and method of 
regular operation of the motor should be taken into account in its 
design. 

Thus, a motor may be specified of a certain kilowatt capacity to be 
operated within given limits—the kilowatt capacity being the rate of 
input which the motor could take constantly with a given maximum 
temperature difference above the surrounding atmosphere with the 
motor designed for constant uniform work. The following relation 
would practically govern the operation on frequent intermittent 
work: 

K = Kilowatt capacity. 

t = Percentage of time motor is worked on any current J. 

E Voltage (practically constant). 

K X 100,000 = = Elt. 

For example, a motor for heavy traction service might be desig 
nated a 30-kw motor, to be operated in service on a line voltage ot 
500 within the limits of 100 amperes and 250 amperes. The com- 
mutation limit of the motor would be about five times the standard 
rating, or 

1000 
5 X 30 X — = 300 amperes, 
500 
which, in the case assumed, would not be reached in operation, the 
limits indicating that the capacity of the motor is governed by heat- 
ing. 

This motor on intermittent service ought to operate anywhere 

within the following conditions: 





6000 

On 100 amperes, = 60% of the time; 
100 
6000 

On 250 amperes, —— = 24% of the time; 
250 


or on any products of amperes and percentage of time within these 
limits integrating 6000, it being of course assumed that running 
on resistance is at all times reduced to a minimum. 

With such a standardization of motor rating, many advantages 
would become apparent to those seeking motors for specific service, 
amongst which may be noted: 

(1) The rating of the motor is directly proportional to the average 
input. 

(2) The sum of the operating motor capacities on cars would 
equal the load on the station, due allowance for outside losses being 
made. 

(3) The relation between this method of rating and that at present 
in use is simple. Calling kilowatt input equal to horse power at the 
rim of the wheel, to allow for efficiency, then approximately horse 

10 
power (present rating) = —— kilowatts (proposed rating). 
3 
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The Snoqualmie Falls Transmission Plant. 


The long distance electrical transmission from the Snoqualmie 
Falls'to the cities of Seattle and Tacoma, Wash., was inaugurated 
July. 30, although only the Seattle circuits were then in working 
order. The conducting lines to Tacoma are in an advanced state, 
but are not yet completed. From time to time notices have ap- 
peared in these columns respecting this interesting plant, and it 
will be remembered that the transmission lines from Snoqualmie 
Falls to Seattle measure 31 miles, and to Tacoma 45 miles. 

The Falls, which are 270 feet in height, are isolated from civiliza- 
tion, which somewhat impeded the construction of the plant. The 
river has a watershed of 400 square miles. The capacity of the 
water plant now completed is 14,000-hp, but the minimum power 
available at the Falls is more than double this, and can be in- 





FIG. I.—VIEW OF FALLS AND SHAFT. 


creased by damming the outlets of the numerous tributary lakes, 
which would insure a continuous supply of 100,000-hp. 

The generating plant is remarkable in that the water wheels and 
generators are located in a cavern in the solid rock at the bottom 
of a 260-foot shaft, as is shown, though not very satisfactorily, in 
Fig. 1. From the edge of the Falls about 200 feet, a vertical shaft 
10 by 25 feet has been sunk in the river to a depth of 260 feet. 
The walls and floor of the intake are concreted, 6 feet in thickness 
To prevent drift-wood from passing down the shaft an immense 
grating of logs 30 feet wide has been erected upon the side next 
the river, and on the diagonal braces within this grating a wire 
mesh holds back smaller floating matter. The intake directs the 
water to the mouth of the vertical shaft, where it enters a steel 
penstock 7% feet in diameter, which passes down the shaft to a re 
ceiver at the foot. Space is provided for a similar penstock when 
Within the 


vertical shaft is also a passenger elevator for giving access to the 


ever it shall be found necessary to add to the plant. 


power house 
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At the foot of the vertical shaft a chamber 200x4o feet, with a 
height of 30 feet, contains the electrical generating plant and water 
wheels. Below the floor of the chamber, a tail race carries the 
water to a tunnel with exit at the foot of the Falls. The water 
passing down the penstock reaches a steel receiver, 10 feet in 
diameter, constructed of I-inch steel, which is carried horizontally 
for 80 feet along a bench in the chamber, 19 feet above the floor, and 
is continued a further 60 feet with a diameter of 7% feet, the hy- 
draulic pressure being 120 pounds to the square inch. There are 
five outlets from the receiver, one for each of the main water 
wheels, and one to the water wheel operating the two exciters. The 
water wheels are of a special type, designed by Mr. Thomas T. 
Johnston, the chief engineer of the company. 

Direct-connected with the four large water wheels, with a speed 
are four 1500-kw, Westinghouse three-phase alter 


of 300 r. p. m., 
nating current generators with rotary armatures, one of which is 
shown in Fig. 2, each giving 7200 alternaitons, and delivering cur- 
rent at 1000 volts. The armature winding is of the closed circuit 
type, and consists of 266 bars, with one bar per slot. Fig. 3 il- 
lustrates the armature of one of the 1500-kw generators, which is 
96 inches in diameter, and weighs approximately 23,000 pounds. 
Fig. 4 shows one of these armatures packed ready for lowering into 
the power house. 

Owing to the great amount of live energy which is stored in 
these 10-ton armatures when running at their rated speed of 
300 revolutions per minute, no automatic speed regulators are em- 
ployed, since the momentum of the armatures is sufficient to pre 
vent sudden changes of speed. and the momentum of the column 
of water descending to the water wheels also helps in this direc- 
tion, though the latter momentum is not equal to that of the re- 
volving armatures. Whatever speed regulation is necessary is done 


by hand. Of course, the fact that the generators are large com- 


‘ 





FIG. 2.—1500-KW THREE-PHASE GENERATOR. 
pared with any of the power units in use at points of consumption, 
makes any likely variation in load on a generator very small as 
compared with the total generator load, and therefore makes the 
requirements of water wheel governing less severe in this plant 
than in the majority of water power electric plants. 

Collector rings of the ventilated type deliver current to the cir- 
uits. Three brushes bear on each ring, and to insure equal divis 
ion of current between them in cases of variable contact resistance, 
separate cable leads of considerable length connect brushes to the 
outside circuits, in order that the fixed resistance with each brush 
may be large compared with the possible variable resistance. The 
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field frames of the generator are divided vertically, resting on the 
bed plates which support the armature bearings, and may be with- 
drawn for inspection of field or armature, without any hoisting or 
other auxiliary apparatus. 

The poles are laminated and cast into the field frames. The field 
windings are of one layer of copper strap, bent cold, and afterwards 
insulated. At each end of the coils are brass brackets which rigid- 
ly hold it on pole pieces, exposing both inside and outside sur- 
faces to circulation of air. This method of construction provides 
a coil which is very easily insulated, and furnishes a large surface 
for ventilation. With no load these generators require a field cur- 
rent of 95 amperes, at about 90 volts, and with full non-inductive 





FIGS. 3 AND 4.—ARMATURE OF I500-KW GENERATOR. 


load 100 amperes to maintain the same E. M. F. Two direct-cur- 
rent exciters, 75-kw each, at 125 volts, 300 r. p. m., are direct-con- 
nected to smaller water wheels, and are used for exciting the large 
eenerators. A view of one of these exciters is shown in Fig. 6. 

The switchboard shown in Figs. 7 and 8 follows the usual 
Westinghouse practice, and consists of two exciter panels, four 
generator panels, and 12 feeder panels. The exciter panels con- 
tain an ammeter, circuit breakers, main switches with governing 
rheostats, voltmeter plugs, and ground detectors. The generato1 
panels have circuit breakers on two of the three conductors, pilot 
lamps, field ammeters, main ammeter on each of the three con 
ductors, indicating wattmeters, triple-pole double-throw switch. 
together with rheostats, field plugs, voltmeter plugs, and ground 
detector plugs. The .wattmeters are connected by a combination 
of series-shunt transformers, so that their indications are the same 
as if they were on a two-phase circuit. Thus the indications of 
the meters remain equal with a balanced load even with a power 
factor lower than unity on the three-phase circuit. 

Each of the 12 feeder panels carries a circuit breaker, alternating 
current ammeter, and double-pole two-throw switches. All these 
instruments are in sets of three, each set controlling a bank of 
three transformers. The middle panel of each set carries a poly 
phase recording wattmeter. Each feeder panel controls the pri 
mary circuit of one transformer, there being 12 of these step-up 
transformers connected delta fashion on both primary and second- 
ary circuits. Each transformer can thus be controlled through the 
switchboard. The voltmeters for the feeders are placed at one end 
ot the board on a swinging bracket. 

The back of the board carries two sets of main bus-bars con 
nected with the upper and lower jaws of the switch so that a differ- 
ence in potential may be used for generating and transmitting. 
\ll the circuit breakers are fitted with hand trip devices which en- 
able the operator to throw out all the lines of bank transformers, 
or two of the three lines of each generator. 

Attached to the end of the switchboard, and visible from any 
point along its front, are three alternating voltmeters on swinging 
brackets, two of which are attached to two sets of bus-bars, and 
the third to a pair of voltmeter bus-bars connected to the voltmeter 
receptacle on each generator, by which the voltage on any phase of 
any generator may be measured. The generators are connected 


to the switchboard by means of lead covered cables running from 


the generator to the wall through a conduit laid in the concrete, 
and thence to the aluminum conductors on arms and glass insula- 
tors, which carry the current to the switchboard. On these alumi- 
num bars are placed the series transformers which control the va- 
ious wattmeters on the switchboard. From the switchboard, 24 
conductors, each of eight aluminum wires, pass along the wall 
of the cavity and up the shaft to the raising transformer plant, 
where they are connected to the banks of transformers, and from 
these transformers the conductors pass upwards to the plug switch- 
board on the transmission lines. 

The transformer house is on the bank of the river immediately 
above the Falls, being a brick building 40 by 50 feet, with con 
crete floors and iron roof, the whole being practi 
cally fireproof. The electric current at 1000 volts 
is conducted upwards through the shaft to the trans- 
former house by bare aluminum cables strung on 
glass insulators fastened to a wooden framework in 
the shaft. The transformers are of the self-cooling 
oil-insulated type. The dimensions of the trans- 
former cases are 55 by 72 by 66 inches. Of the total 
weight of 10,850 pounds in each transformer, 3600 
pounds is in iron and copper, 3850 pounds is in oil, 
and the weight of the case is 3400 pounds. 

The raising transformers are in delta connection 
for both primary and secondary circuits. Separate 
primary feeder panels are provided for each trans- 
former, so that any one may be separately con- 
trolled. One of the remarkable features about 
these transformers is their low self-induction. With 
one of the windings short-circuited, only 3. per 
cent. of the normal e. m. f. at 7200 alternations per 
minute will send full load current through the 
other coil. High-tension coils have many layers, 
and but:a few turns per layer. Low-tension coils 
are of bars or straps wound on edge and after- 
wards insulated. Coils are spread at ends .outside 
of the iron core to facilitate ventilation, and to increase the distance 
between coils where it is, as a rule, difficult to apply solid insula- 
tion. 

In order to protect attendants and apparatus in case of acci 
dental contact between high and low-tension windings, adjusted 








FIG. 5.—ONE OF THE MAIN GENERATOR EXCITERS. 


spark gaps are put between each low-tension winding and_ the 
ground. 
The current is raised by the transformers from 1000 volts to 


29,000 volts for delivery to the transmission lines. Each trans- 
former is supplied with two high tension fuse circuit-breakers, by 








OCTOBER 21, 1899. 


which it may be disconnected either by hand or automatically, in 
case of excessive current load. The fused circuit-breakers consist 
of two hinged rods by which the fuse terminals are widely separated, 
breaking the arc when the fuse is ruptured by the current. 
Protecting each incoming wire is a Wurts lightning arrester of 


improved construction. On the front of a vertical marble slab, 24 


inches wide and 65 inches high, are mounted the spark gap cylinders 
in units of seven in separate porcelain cases, while on the back of 
the same panel are six choke coils mounted on three marble wings, 
each effectually supporting the coils, and insulating them while 
they are brought into close inductive action with each other. 
whole is small, self-contained, and fireproof. 


The 


Elaborate precautions 
























F1G. O.—FRONT VIEW OF SWITCHBOARD. 


been taken to insulate the high-tension con- 
ductors; each wire is passed through the wall of the 
building enclosed in a thick glass tube, 24 inches long, 
Each of these 


have 


with an outsnde diameter of 2 inches. 
tubes is placed in the middle of a marble slab 2 feet 
square, set into the wall of the building, the exterior 
ends of these bushings being protected by a hood. 

We come now to the transmission lines, about which 
there is considerable to interest the electrical engineer 
because of the fact that aluminum wire is used exclu- 
sively. The transmission circuits are led from the 
transformer house over a rough but not mountanous 
country to a substation at Issaquah, 10 miles distant, 
the lines paralleling each other at a distance of 40 feet. 
These parallel lines continue to Ranton, a further 9 
miles, where current is vsed locally, and from that 
point branch to the northwest and southwest to Seattle 
and Tacoma. 

Aluminum wires have been used on these long dis- 
tance transmission circuits of No. 1 and 2, B. and S. 
gauge. Line conductors are spliced with the McIntyre 
joint, consisting of a flattened aluminum tube 9 inches 
long, with walls 1-16 inch thick, large enough to enclose 
two wires. The latter is given three complete twists 
by special clamping tools to complete the joint (Fig. 
8). The Seattle line contains about 67,000 pounds of 


. rr . - 
aluminum, and the Tacoma line, 72,000 pounds, each a 
line consisting of two three-phase circuits. The con- \ 
ductors are carried on -triple-petticoat ‘Imperial’ giazed_ por- 


celain insulators, 4% inches high, 6% inches in diameter, weigh- 
ing 4 pounds each. 


lower part of the insulator 4 inches above the cross arms. 


Parafhned locust pins are used to support the 
The tie 
wires are of No. 3 aluminum. 

Two circuits are run on each pole line, one on each side, with 
triangular space of 30 inches between wires (Fig. 9). Four wires 
on the lower cross arms are spaced on either side 25 inches and 


75 inches from the centre of the pole; 25% inches above on another 
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cross arm are two wires, 50 inches on either side of the pole: The 
length of span on the Seattle lines varies from go to 150 feet, with 
an average of 110 feet. On the Tacoma line the average span is 





FIG. 8.—ALUMINUM WIRE JOINT. 


150 feet. At the Renton substation a high-tension switchboard 
allows any combination of the incoming and outgoing circuits to 
Each wire is provided with a high-tension fuse switch. 
All high-tension apparatus at this station is contained in 
a brick building, 40 feet by 40 feet, designed and erected 
for this purpose. 

The generators and 
transformers may be operated in multiple from either of 


be made. 


feeders leading to the raising 
two sets of bus-bars. 

The sub-station at Seattle is a substantial stone 
buildng in the district of the city. A 
tower on the third floor receives the incoming wires, 
which are thence led through a terra cotta enclosure 
to the Wurts lightning arresters on the second floor. 
high-tension fuse 
be controlled with 


business 


Jelow, on the ground floor, are 
switches by which the may 
regard to the incoming circuits. All the load may be 
placed on either circuit, or may be di- 
vided so that the steady load is one circuit, and the 
fluctuating load on the other, or both circuits may be 


whole plant is the extreme fexibility of the switching ap- 


station 


transmission 


paratus. This station coitains a number of self-cooling 


Westinghouse oil-insulated transformers, reducing the 


FIG. 7.—REAR VIEW OF SWITCHBOARD. 


current to a low voltage for the rotary converters. Three 500- 
kw Westinghouse converters are already 
ot which is shown in Fig. 10. These machines receive alternating 
current from the transformers at about 330 to 350 volts, and deliver 
direct current at a potential of 550 to 600 volts, for use by the 
street railway company. There are also six Westinghouse lowering 
transformers of 300-kw capacity each, with 2000 volts, thus making 
the total station transformer capacity about 4000-kw. 

Power is also supplied to operate two 200-hp Westinghouse type 


rotary installed, one 
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“C” induction motors, installed in the Centennial flour mills. These 
motors work at 200 volts, 500 r. p. m., having supplanted steam 
engines. The motors are belted to a jack shaft, and operate the 
whole of the flour mill machinery, including grinding, cleaning, 
ventilating, receiving and delivering by elevators, and all the other 
operations of the mill. It is estimated that the substitution of elec- 





+ 


FIG. 9.—LOCATION OF CIRCUITS ON POLES. 


trical power for steam will effect a saving of 25 to 30 per cent. in the 
cost of the motive power. Other Westinghouse transformers 
and rotary converters are contracted for, and will be delivered in 
due course. 

The switchboard at the Seattle station is similar in construction 
to that at the Snoqualmie station, and controls the rotary con- 
verters and transformers, for both alternating and direct-current 
circuits. 

The Tacoma substation and transmission lines are not yet com- 





FIG. 10.—500-KW ROTARY CONVERTER. 


pleted, but are being rapidly pushed forward. Electrical apparatus 
has been provided for this station for driving arc generators, type 
“C” motors, and for making the necessary transformation in the 
current. 

The contract for the entire electrical equipment for the Snoqual 
mie Falls transmission plant has been executed by the Westing 
house Electric & Manufacturing Company. 
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Interior Alternating Current Wiring. 





By R. W. LoHMANN. 


N an editorial under the above caption in the August 5 issue of 
I this paper, it is stated that ‘‘occasionally requests are received 
for information concerning a simple method of calculating in- 
terior alternating wiring which shall include the effects of self-in- 
ductance’’—the proviso being usually added that the method shall be 
within the range of the ordinary wireman. After briefly reviewing 
the situation it is concluded that ‘in other words, the self-inductance 
(or inductance for unit current) decreases as the wire grows in 
diameter. This, of course, is at variance with the idea that large in- 
ductive drops are the result of the use of large wires—the true con- 
dition being that large inductive drops are due to large currents, and 
large wires are used to carry such currents.” 

The ambiguity pointed out lies, perhaps, in the fact that the differ- 
ent elements of drop in an inductive circuit are not immediately ap- 
parent; as some confusion still appears to exist upon this very point, 
the following elementary remarks seem to be warranted. 

The simplest way to determine the impedance drop in an alternat- 
ing current lighting circuit is by means of Kennelly’s tables of im- 
pedance factors, which may be found in Vol. X. of the Transactions 
of the A. I. E. E. 

By means of the tables, assuming the wave practically sinusoidal, 
and neglecting certain minor corrections for temperature, etc., one 
has simply to determine the drop that would be established in the 
circuit if the current were continuous, and multiply by the factor as 
shown in the proper table. 

For example: Required the drop in a loop of No. 3-0 copper wire, 


500 ft. long, 10 in. interaxial distance, carrying 100 amp. at 1/20: 


cycles. The ohmic drop will be 
E = Ir = 6.264 volts, 
from the table the impedance factor is found to be 3.3, hence the inv 
pedance drop will be 
6.264 X 3.3 = 20.65 volts. 
If the above circuit were of No. 0 copper, the ohmic drop would be 
E=HTIr X 9.96 volts, 
and from the table the factor is fond to be 2.3; therefore the im- 
pedance drop would be, 
9.96 X 2.3 = 22.9 volts, 
thus showing that the least total drop is in the circuit having the 
largest wire. 

Or, again, by the method of complex quantities, the resistance r, 
reactance +, and impedance Z, of a half-mile loop of No. 4-0 and 
one ot No. I-0 is, respectively, for an interaxial distance of 12 inches 
and a periodicity of 60 cycles: 

Impedance drop 


r x ee at 100 amp. 

IND: A-O. assess O89 0.508 0.570 57.0 volts. 
No.. 1-0... ..... 0.819 0.550 0.756 75.0 volts. 
75.6 volts. 


The apparent increase in resistance of a conductor carrying alter- 
nating currents as compared with the same conductor when carrying 
direct currents, may be ascribed principally to two causes: 

First, the “inductive effects,” by which are meant the counter elec- 
tromotive forces which are induced in a circuit through the alterna- 
tions of its own current. 

Second, the “skin effect,” by which is meant the property possessed 
by. alternating currents of attaining a greater density on or near the 
surface than in the interior portions of a conductor, the result of 
which is that a portion of the conducting metal becomes practically 
inoperative. By reference to Fig. 1 it will be seen that this effect 
is negligible with commercial frequencies and sizes of wire. 

The “inductive effects,” or counter e. m. fs. of self-induction are 
caused by the periodic variations in the current which causes changes 
in the magnetic flux through the circuit. 

If, in a circuit of turns, the magnetic flux 2, enclosed by the 
circuit is produced by the current flowing in the circuit, the ratio— 


flux < number of turns « ro * 


current 
is called the inductance, L, of the circuit in henrys. 

The product of the number of turns, (in the case of the “loop” 
under consideration evidently is equal to unity) into the maximum 
flux, 9, produced by a current J] amperes effective, or J] \/-2 am- 
peres maximum, is therefore 

ae= LE e 3.10" 
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and consequently the effective e. m. f. of self-inductance is given by 
E=VYe2erno Ni0* 
= 28 HL IT Vl. 

The product, x = 27 V /,is of the dimensions of resistance and is 
called the reactance of the circuit, and the reactance voltage of the 
circuit is therefore E = /x. 

Hence to avoid disturbances of this nature the area of the loop 
should be a minimum in order to embrace a minimum amount of 
flux. A couple of thin, insulated concentric conductors would be 
an ideal form. 

The “skin effect” increases the actual ohmic resistance of the con- 
ductor. This is not to be confounded with the fact that for alternat- 
ing currents the impedance, Z, measured in ohms, is greater than 
the ohmic resistance, r, but is to be understood as a real increase in 
the rate at which energy is dissipated per unit of current. The ex- 
planation of skin effect is variously treated in the text books, some 
of which are as follows: 

(a) The alternating current in a conductor produces a magnetic 
field, not only outside of the conductor but inside of it also; and 
the lines of magnetic force which close themselves inside of the con- 
ductor induce e. m. fs. in their interior only. Thus the counter 
e. m. f. of self-inductance is largest at the axis of the conductor. 
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FIG. 1.—CURVES OF “SKIN” EFFECT. 


and least at its surface; consequently the current density at the sur- 
face will be larger than at the axis, or, in extreme cases, the current 
may not penetrate at all to the centre,’ or a reversed current may flow 
there ;? or more simply: 

(b) When a current is started in a wire each line or element vf 
current tends to induce counter e. m. fs. in the metal in its neigh- 
borhood ; thus all the metal in the wire is subjected to two opposing 
forces, one tending to create current flow and the other to retard in. 
The central portions of the wire are surrounded by these retarding 
influences while the outer surface of the wire can receive them frora 
one side only. The result of this is that when a wire is suddenly 
subjected to an e. m. f. the current begins first to flow on its surface, 
and an appreciable time elapses before the full current density 
reaches the centre of the wire. Thus the current may be said to be- 
gin on the outside and soak into the wire. If the alternations are 
sufficiently frequent the central portions of the wire are practically 
never reached by the current, and the copper available for conduc: 
tivity is but little greater than what it would be if the conductor were 


a tube of similar diameter.® 


1Steinmetz A. C. Phenomena. 1 Ed., page 139. 
2Fleming A. C. Transf. Vol. I., page 254. 
Emmet A. C. Wiring and Distribution. Page 8. 
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(c) When an alternating current flows through a wire, a counter 
electric pressure is set up in each filament which is equal to dN/dt, 
where WN is the number of lines of force set up by the current and 
which surround the filament under consideration. Since N increases 
from the outside of the wire towards the central filament the counte- 
electric pressure is greatest at the centre and least at the surface of 
the conductor. Consequently there is a tendency for the current to 
forsake the centre of the conductor and to take a place nearer the 
surface. This tendency is directly proportional to the frequency 
when the current is sinusoidal. It is opposed by the frequency of the 
current to a distribution which will give the least loss of energy, 
and the current therefore distributes itself in such a way that the 
current density increases from the centre to the surface of the con- 
ductor.* 

These analogies, so to speak, are sufficient for one who has been 
accustomed to think of a current as produced in a wire by a sort of 
“push” given to it in the wire; but modern views of electricity main- 
tain that the current in a wire is gencrated in the wire by an action 
taking place at all parts of the surface of the wire which gradually 
soaks or diffuses into the conductor from the surrounding dielectric. 

From this point of view Heaviside, Fleming and others offer many 
analogies of which the following is typical :* 

Take the case of a basin containing water. The liquid might be 
set in rotation by stirring it with the hand or by a paddle. but it 


| 
Curve LL, in Henrys per ft. of con ductor, Lt 
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FIG. 2.—CURVES OF INDUCTIVE EFFECT. 


might also be set in rotation by twisting the basin rapidly. In this 
last case the rotation of the basin would be communicated by fric- 
tion to the water in contact with its sides, and then handed on from 
layer to layer of the water by internal fluid friction. Thus the twist 
or spin of the basin would be gradually propagated inwards from the 
circumference to the centre. Imagine the whole mass of the liquid 
divided up into very thin concentric shells, like the coats of an onion. 

If the liquid were a perfect fluid there would be no friction between 
these layers, but since every liquid possesses some degree of viscosity 
or internal fluid friction, the sliding of one layer of fluid over an- 
other gradually causes a second layer to partake of the motion of the 
first. Hence when the rotation of the basin commences the friction 
between its sides and the first layer of fluid starts that gradually into 
motion; this motion .s then handed on to the second layer, and so 
forth, until the whole mass of the liquid possesses an equal angular 
velocity around the axis of rotation. If the direction of rotation of 
the basin be periodically and rapidly reversed, the central mass of 


4Tackson A. C. and A. C. Machinery. Page 146. 
5Fleming A. C. Transf. Vol. I., page 250. 
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water will evidently remain at rest, or in the case of the conductor 
the central mass of copper will carry no current. 

To avoid as far as possible the increase of resistance due to the 
current keeping to the outer portions of the conductor, the conductor 
should be in the form of a thin strip, or better, a tube having walls 
thin in proportion to the radius. 

It is to be noted that the mere stranding of the conductor, or build- 
ing it up of separate insulated conductors connected in parallel, will 
not prevent this augmentation of resistance unless the stranding is 
of such a kind that portions of the cable which at one part of its 
length form the inner parts or heart of the cable at another part of 
its length form the outside, a point which is often overlooked in the 
selection of a cable. 

To prevent skin effect, the object to be achieved is to construct 
some kind of stranding by which all portions of the cable are equally 
accessible from the dielectric, so that the energy arriving from the 
dielectric finds all parts of the mass of the cable, both surface and 
interior, equally accessible. 

It is seen that the total drop in the circuits above considered, is the 
resultant of two components which are in quadrature with each other, 
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0.3937 Less than 1/t1o. 
0.5905 2.5 
0.7874 8.0 } 
0.9842 17.50 80 
1.575 68.00 
3.937 380.00 
39.37 3500.00 
| 
0.3543 Less than 1/100. 
0.5280 2.5 — 
0. 7086 8.0 
0.8826 5% | 
0. 3013 Less than 1/100, 
0.4570 2.5 
0.6102 8.0 | 133 
o 7622 [7.5 
TABLE II. 
—— ae 
| Impedance in Ohms per ft. | 
Ohmi | | cond. from Z=(r— 7a). | 
|Dia, of Cond.) resist. per |Efftv. resist | Henrys 
(inches). fi. Cond, |Per ft.-Cond.| per ft. Cond. 
Neglecting | Including | 
| | | skin effect. | skin effect. | 
0.3937 6.77X 10-56. 77X 10-5 1149.45 xX 10-8 '10 I5X 10-5 10.15X10-5 
0 5905 | 3.00 3.075 103.70 | §.85 5.860 
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1.575 0.423 0.715 48.8 | 2.62 2.695 
3-937 | 0.0676 0.2576 28.67 } cygt 1.550 
39.370 | 0.000676 POOR SY i weet eosin | coseesie |) areymeiere 
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one the skin effect, which, when multiplied by the current represents 
a real loss of energy, and the other a wattless or reactance compon- 
ent which does not represent a loss of energy, and their resultant is 
Zo=r—jx 
orZ A+ (orN LP. 

That the resistance of a wire dces decrease as the diameter in- 
creases will be admitted (neglecting the skin effect which is shown 
in Fig. 1 to be negligible in any size of wire not precluded from use 
on account of its large external self-inductance) and from Kennelly’s 
formula for the self-inductance of a wire of radius r, length J, re- 
sistivity p, and inductivity “, suspended at an interaxial distance 
d, in a medium of inductivity M, i. e¢., 

L= i( c + 2 ut log & : ) 


2 r 


it is evident that, other ccnditions remaining the same, an increase 


d 


in ry will cause a decrease in and hence in L. 


Therefore both r and x (sincex = 27 NZ) vary inversely as the 


diameter of the wire consequently Z must vary inversely as the 
diameter. 

The accompanying tables and curves have been plotted from data 
given by Steinmetz, Mordey and others, and show that the percentage 
increase in resistance due to skin effect is practically negligible in a 
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“Alternating Current Working” 


*See 
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wire of one centimetre diameter even at a frequency of 133. Witha 
turther increase in the diameter, however, the percentage increases 
enormously. 

Curve I (Fig. 2), plotted from Kennelly’s formula above cited, 
gives the value of L in henrys per foot of conductor. 

Curve 4 gives the effective resistance (due to skin effect) in ohms 
per ft. conductor, and is plotted from Gray’s Formula :* 

7 pene PP 


, ( i pint it 
, ou > - - — 
Ks K ‘ Re i ae ~ eRe 
where R’ = effective resistance of conductor 


N=a2n/T 


1 = length of conductor in cms. 
“ = permeability. 
Gray’s Formula for L’ is a 





p=i[atul x— pe + se) | 

nh 7 gS k Sogo Kk 
where A is a constant to be determined, depending upon the diam- 
eter of the wires, their interaxial distance, etc. 

From these formule it appears that if the frequency of alterna- 
tion be very small the resistance approximates to r and the self- 
inductance to (4 + % wu), the values for constant currents. 

With increasing frequency the resistance increases without limit 
and the inductance diminishes toward the value A. 
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Buffalo General Electric Company’s Storage Battery 
Plant. 


By Frank C. PERKINS. 
HE new storage battery plant for the Buffalo General Elec- 
L tric Company has just been installed in the Wilkeson Street 
station, and is one of the most complete plants for regu- 

lation and reserve to be found in the country. 

The Niagara current is stored in the batteries during the light 
load, and in case of accident the storage batteries may be utilized 
to furnish current for the direct current dynamos used in charg- 
ing, driving them as motors, thus furnishing power for operating 
the direct connected alternating current motor as a generator and 
temporarily furnishing current for the alternating-current lighting 
system. 

The storage batteries are connected on the three-wire system 
and consist of 75 cells of chloride accumulators on each side, as 
shown in the illustration. Nineteen cells on each side are used for 
regulating and the switching devices are operated by small motors 
as shown. The batteries are of 3000 ampere-hour capacity and con- 
sist of 52 plates, 16 inches wide by 36 inches high. 

Two boosters are used in connection with the plant, each having 
a capacity of 200-kw at 375 r. p. m. These machines operate with a 
current from 1050 to 1540 amperes at a potential of 130 to 190 volts. 

The Niagara current stored, together with that used for the 
motors for running the arc machines, originally enters the static 
transformer room of the Cataract Power & Conduit Company, at 
11,000 volts. The current at this high voltage is transformed by 
step-down transformers to a pressure of 375 volts, at which poten- 
tial it is conducted through the various switchboards to the rotary 
converters and synchronous motors. The static transformers are ) 
each of 250-kw capacity and receive the current through high-ten- 
sion circuit breakers on the switchboard. 

The station equipment has been very much increased recently, 
and there are now a total of 26 arc machines of the Brush type. § 
each having a capacity of 125 lights and operation at a potential 
of 6250 volts and a current of 9.6 amperes. These arc machines are 
connected in pairs, each pair being driven by an 150-kw motor. 
These motors operate at 352 volts and 25 cycles and have a speed 4 
of 500 revolutions per minute. 

Two large alternators are used for supplying the alternating in- 
candescent lighting circuits of the city and are driven by large 
three-phase motors of 565-hp each. The motors are direct-con- 
nected and receive the alternating current at 352 volts and 25 
cycles from the switchboard shown at the right in the illustration. 
The alternators have a different frequency from the current re- 
ceived by the motors, as the lighting system of the city is equipped 
with transformers of 60 periods. Each of the large alternators de- 
livers a current of 92 amperes at 2200 volts during full load. 


*Abs. Measurements in El. and Mag. Vol. II1., page 329. 
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The small motor-generators receive the alternating current at 
352 volts and 25 cycles and are of 30-hp each. To each motor is 
direct connected a 125-volt direct-current dynamo of 160 amperes 
capacity. On the platform are located three special static trans- 
formers, reducing the alternating current from 352 volts to 80 
volts. These static transformers supply current to small rotary 
transformers running at a speed of 750 r. p. m., and deliver a 
direct-current of 8000 amperes at 125 volts. 

Two large rotary converters supply direct-current of 500 volts 
for the power circuits of the city. The speed is 758 r. p. m. and the 
capacity 264 amperes at 550 volts. They receive the current at 352 
volts and 25 cycles. 
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International Electrical Congress at Como, Italy. 


By Griutto MARTINEZ. 


The International Electrical Congress at Como was opened Sept. 
18 with an address by M. Colombo, president of the Associazione 
Electrotecnica Italiana. The meeting was honored with the attend- 
ance of the King and Queen of Italy, the Prince Royale and many 
eminent personages. Among the distinguished foreign electrical 
scientists present were Mascart, Pellat, Kittler, Lodge S. P. Thomp.- 
son, Kapp, Preece, R6ntgen, Voit and Wiedemann. The Italians dis- 
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scientific controversy with Galvani was discussed, and the speaker 
gave a sketch of the theory of the primary battery. He pointed out 
that Volta showed the road to a large number of savants—Melloni, 
Nobili, Matteucie, Felici—whose work contributed to the great gen- 
eralizations of Maxwell. 

The regular work of the congress commenced on the morning of 
Sept. 19. Prof. Silvanus P. Thompson opened the session with an 
address delivered in fluent Italian, the subject being the theory of 
magnetic images and their application to the study of rotary-field 
motors. He pointed out the resemblance of the theory with the 
theory of light rays, and more generally, the correlation between 
all the different branches of physics. He recalled that Galileo Fer- 
raris, to whom he referred in eloquent terms, was led to the dis- 
covery of the rotary field by the study of optical phenomena. He 
explained in clear terms the laws of magnetic flux, and showed how, 
in connection with the laws of magnetic images, they could be ap- 
plied in calculating polyphase motors. The speaker traced the gen- 
eral laws along which studies might be pursued in considering the 
rotor as the mirror of the magnetic image of the stator. The theory 
put forth throws a clear light on phenomena relative to single-phase 
motors which, until the present, have remained obscure. 

Prof. Blaserna, director of the Physical Institute of the University 
of Rome, presented a paper by Dr. Marini on the magnetic disturb- 
ances caused by electric tramways. Prof. Blaserna, who evidently 
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tinguished in the electrical field were present almost in a body, in- 
cluding Pacinotti, Blaserna, Mengarini, Arno, Grassi, Lombardi, etc. 

M. Colombo, who represented the Minister of Public Instruction, 
referred in his address to the pacific nature of the celebration. The 
discovery of Volta differing from so many other inventions, was not 
followed by a train of tears. It led to a peaceful revolution, and one 
not less than the French Revolution, in progress, without the terrible 
cost of the latter. Volta was a genius essentially modern. He first 
gave a scientific demonstration after a discovery, and then sought 
for its practical application. The tribute of Prof. Colombo to Volta 
was marked by that elegance of expression which has caused him to 
be recognized as one of the most sympathetic orators in the scientific 
as well as in the political world. 

Prof. Senator Blaserna, president of the Italian Physical Associa 
tion, next spoke briefly in the name of Lord Kelvin. Prof. Wied« 
mann added some words, and Prof. Righi, perhaps the most pro- 
found physicist of Italy, delivered a commemorative address on 
Volta. It is impossible in a brief space to give a résumé of the ad 
dress of the illustrious professor. He sketched the conditions of 
electrical science before Volta, who had the merit of pointing out 
the true direction which should be followed in developing the 
science. His contemporaries were appreciative of his work, and he 
was recognized as a great savant abroad as well as at home. The 
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had been much troubled in his experiments by disturbances from 
electric railways, desired the congress to commit itself in favor of 
the adoption of the double trolley, or of accumulator traction, for 
lines passing in the vicinity of scientific laboratories. The proposi- 
tion was not received with much favor by the audience, which was 
largely composed of a modern element to whom the disturbances of 
a galvanometer in a laboratory had much less importance than the 
economy of electric traction. 

Mr. Gisbert Kapp expressed the opinion of the majority of those 
present, in saying that savants instead of asking that electric trac- 
tion systems which gave such great advantages to the majority of 
citizens should be changed, should endeavor to perfect their instru- 
ments so that they would not be disturbed from that cause; and if 
this cannot be done, they should move their laboratories to the coun- 
try far away from electric railways. 

M. Campelio expressed his agreement with Mr. Kapp, and M. 
Pinna, director of the Turin electric plant, said that accumulator 
cars differed little from the trolley in their effects on delicate in- 
struments. M. Mengarini, director of the electrical plant at Rome, 
and engineer of the project of transportation of power from Tivoli 
to Rome (2000-hp at 6000 volts—a rash proposition in 1891), sought 
to give some satisfaction to Prof. Blaserna, in speaking of the serious 
trouble produced by electric railway return currents on water and 
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gas pipes. He asked, not that the earth return should be prohibited, 
but that in the insulation of street railways all possible precautions 
should be taken to avoid damage from the return currents. 

The discussion having begun to extend over a wide ground, the 
president adjourned it to the next meeting, and gave the floor to 
Prof. Blaserna, who read a paper on the variation of the earth’s ter- 
restrial magnetism in antiquity. The idea of the investigation was 
due to a learned and very modest coadjutor of Prof. Blaserna, Dr. 
Folgheraiter, of the University of Rome. Dr. Folgheraiter had ob- 
served that earthenware will preserve indefinitely the magnetism 
which it possessed when it was baked. Etruscan vases, Roman 
bricks, etc., he found presented magnetic phenomena so striking as to 
enable the terrestrial magnetic conditions existing when they were 
baked to be deduced. The Etruscan vases of the year 600 B. C. 
showed with certainty that at that epoch, the direction of the terres- 
trial magnetic field was almost vertical at Rome and in Central Italy. 
Prof. Blaserna expressed the hope that similar observations would 
be made in other countries. “ 

In the afternoon, Prof. Battelli, of the University of Pisa, gave a 
résumé of his work on the transformation of alternating to direct 
currents, by passing the former between two electrodes of hydro- 
oxide of aluminum immersed in a solution of potassium bichromate. 

Prof. Grassi, successor of Prof. Ferraris, delivered an interesting 
lecture on the dimensions to give to a machine for transforming 
three-phase currents into direct currents. 

Prof. Arno, of Milan, showed several types of apparatus for the 
measurement of three-phase currents. One of these was a type for 
the simultaneous application of an electrodynamometer as a volt- 
ineter and phaseometer, of which he showed a commercial instru- 
ment made by the firm, Teconomasio, of Milan, and performed some 
experiments with it. He also showed a rotary-field wattmeter and 
explained a method of measuring exactly the power in a balanced 
three-phase circuit. He uses a Thomson wattmeter and adds an in- 
ductive resistance to the shunt circuit in order to produce a phase 
difference of 60 degrees. 

M. Mairoana Calatabiano delivered a lecture, in which he illus- 
trated by experiments his new contact theory of e. m. f. According 
to M. Maiorana contact is not necessary to obtain a difference of po- 
tential, it sufficing to merely approach or recede two different metals. 
The speaker showed an apparatus, diagrammatically represented in 
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Fig. 1. A B are two inductors, one in copper and the other in zinc. 
In the interior is an armature consisting of two expansions, M and 
N, of which one is in copper and the other in zinc. The two parts 
are connected to the segments of a two-part commutator. If two 
brushes connected to a galvanometer bear on the commutator, one 
can observe when the armature is rotated a current which, though 
very feeble—less than one micro-ampere—is clearly indicated. M. 
Maiorana deduced from his experiments that each metal ought to 
have an electrical potential depending upon its nature. The lecture 
was followed with much attention, but the subt'ety of the argument 
and the delicate nature of the measurements did not give full satis- 
faction. 

Prof. Pacinotti recalled experiments made by him in 1875, and 
observed that the phenomena described and shown by Maiorana 
ceases when the two metals are covered with a coating of paraffin. 
The discussion was also participated in by Professors Righi, Pellat 
and S. P. Thompson. The latter said that the phenomena might 
have their origin in the medium, and in order that the experiment 
should be decisive, it should be repeated in a vacuum. He referred 
to the well-known experiments shown in the following diagram, 
Fig. 2. If two disks, P, are approached or receded, there is deviation 
in the electrometer only when the plug, A, is entered. 

M. Lombardi, in a paper on industrial condensers, referred to the 
importance of obtaining a difference of phase by means of condensers 
He cited a case in which, by means of 
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a condenser of 2.4 microfarads at the generating station, the line 
loss was diminished from 5.6 to 1.5 per cent. Industrial condensers 
should be able to stand high voltages. The material which, both 
from the technical standpoint and that of cost, appeared to be best is 
paraffin. With the aid of MM. Tedeschi & Co., cable manufacturers, 
of Turin, M. Lombardi was able to produce paraffin in laminations 
and construct a condenser of .5 microfarads which would stand 
10,000 volts. In any case, he observed, it is preferable to mount con- 
densers in cascade in order to lessen liability of damage. 

The discussion on Italian electrical terminology was then opened. 
The question is an urgent one and quite complicated. Professors 
Grassi and Donati gave a brief résumé of the present state of the 
situation, but they did not make any definite propositions. The 
president adjourned the discussion to the International Congress of 
1900. - This decision was differently received; some regretted that 
the question was thus put off, while others considered that in the 
International Congress of 1900 could be taken up more broadly and 
a universal terminology decided upon. 

In the evening all the delegates were entertained at dinner. M. 
Colombo thanked the foreign electricians who had come to honor 
Volta. Prof. Mascart responded and said that while honoring the 
genius of Volta, they wished also to honor that. of Galileo Ferraris: 
and Pacinotti. Pacinotti, much moved, expressed his thanks and 
said modestly that. he could not be considered at the present day a 
modern electrician. Silvanus Thompson, in his turn, highly compli- 
mented Prof. Pacinotti and congratulated Italian electricians upon 
their electrotechnical association, which though young, is already 
flourishing. Mr. Gisbert Kapp responded in Italian and in such flat- 
tering words that I do not dare repeat them. We are certainly very 
proud of the honor which the foreign members present rendered our 
savants in their remarks. 

On the morning of Sept. 20 there was an excursion on Lake Como 
with a banquet at Bellagio and Venetian illumination in the evening. 
At the banquet, M. Colombo expressed the thanks of the congress 
to the mayor of Como, who had organized the excursion. Responses 
to toasts were made by Profs. Pellat, Ayrton, Thompson, Righi and 
Wiedemann, following whom Prof. Pacinotti delivered a few re 
marks which provoked an enthusiastic demonstration towards the 
modest pioneer in electrotechnics. 

The day of Sept. 21 was divided between meetings of the Italia: 
Electrotechnical Association and the Italian Physical Society. The 
latter was held under the presidency of Prof. Roiti, of Florence, and 
the first communication was by Prof. Somigliano, of' the University 
of Como, which referred to a letter of Volta concerning a peculiar 
-henomenon connected with Lake Como. This lake, as well as others 
in Italy, is subject to abrupt changes of level which cannot be ex- 
plained on the supposition of increased flow of water from the 
streams flowing therein. Recently instruments have been installed 
to make observations on Lake Garda with a view to making a care- 
ful study of.the phenomena. Prof. Chistoni gave some interesting 
details on electrical discharges observed on Mt. Cimona, 7100 feet 
hieh, the highest peak of the Apennines in the Tuscany and Lom- 
bardy region. An observatory has. been placed on the summit of 
this mountain, where aerial conductors have been installed to study 
the phenomena of atmospheric electricity, which so much interested 
Volta. 


Prof. Voltena, a profound mathematician, and perhaps the most 
accomplished of the younger Italian mathematical physicists, read a 
paper of capital importance, of which I shall later send an abstract 
for the readers of the ELEctricAL WorLD AND ENGINEER. The ‘sub- 
ject was “Energy,” in the treatment of which a new method of 
inathematical analysis was followed. 

Prof. Lemstrom spoke of the artificial reproduction of the aurora- 
horealis. He advanced the conclusion that there is in the atmosphere 
a permanent electrical current vertical in flow. Prof. Wiedemann 
did not agree with this opinion, observing that we cannot have lu- 
minous phenomena with differences of potential as small as those 
mentioned, which, however, may be caused by alternating currents 
of high frequency. 

\t the afternoon meeting, Prof. Donati read a paper on the distr‘- 
bution of currents in a network of conductors, in which new relations 
were given based upon the principles of the conservation of energy 
and the Joule effect. Prof. Stracciati expressed the opinion that 
the heat units should be better defined-and that the calori ought to 
refer to a temperature of 15 degrees Celsius. Prof. Battelli, of the 
University of Pisa, gave a résumé of some interesting work accom- 
plished by his students in electricity and light. 
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Prof. Righi delivered a lecture in French, in which he gave a 
résumé of his well-known studies on the absorption of light in gases 
placed in a magnetic field, and added the results of new experi- 
ments. 

The meeting terminated with a communication from Prof. Alles- 
sandra Volta, nephew of the great physicist, in which were given the 
results of experiments on the action of different material with re- 
spect to X-rays when there is a variation of temperature. 

The morning meeting of the same day of the Electrotechnical As- 
sociation was opened by the reading of a paper by Prof. Mengarini, 
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Maragoni, of Florence, gave a summary of the different theories on 
the formation of hail, and concluded that the theory of Volta still re- 
mains the most plausible, if slight modifications are applied to it 
The discussion was participated in by several of the members. 
Signor Zublena proposed that the meeting should express an 
opinion in favor of the encouragement of theoretical ‘and practical 
researches relating to hail, the occurrence of which in certain parts 
of Italy constituted a real affliction. 
Prof. Cardani gave the results of experiments on condenser dis- 


charges. He showed diagrams illustrating the variation of the ex- 
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communicated by M. Casare Pio, on the Walker electric railway 
system. A discussion followed on proposed legislation by the Italian 
Parliament, which has accorded unusual privileges with respect to 
utilization of water powers for electric traction, which amounts to 
their confiscation for that particular service. The discussion was 
very animated and developed a strong opposition to the project. 

The afternoon session was taken up by the consideration of mat- 
ters relating to the business of the association. On the evening of 
the 21st a banquet was offered to the visiting electricians by the Pre- 
fect of the Province of Como. 

On the morning of Sept. 22, a visit was made to the tomb of Volta 
at Camnago, where orations were delivered and a garland placed on 
the tomb. 

In the afternoon at the meeting of the Physical Society, Prof. 


(SEE Pace 618.) 


terior resistance with the length of the spark and with the pressure 
of the surrounding medium. 

Prof. Bongiovanni showed an apparatus illustrating the phenomena 
of terrestrial magnetism, and M. Arno made some interesting experi- 
ments on the rotations of insulating disks by electrostatic action. M. 
Moretto gave results of his researches on the Hall phenomenon, and 
M. Perotti showed two pieces of apparatus illustrating beautifully the 
phenomena of three-phase currents. 

At the meeting of the Electrotechnical Association Signor Pan 
zarasa gave a résumé of the electrical codes of the different coun 
tries, and recommended that the association formulate a similar 
code covering the whole range of electrical application. After con 
siderable discussion it was agreed to appoint a committee which 
was to be instructed to obtain the views of electricians 2nd submit 4 
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code to the association for adoption. President Colombo then de- 
clared the work of the association closed. 

At the last meeting the same day of the Physical Society, M. Rizzi. 
of Naples, read a paper on the magnificent colorations in the Gulf of 
Naples. He showed that the explanations did not suffice which haye 
thus far been given concerning the marvelous coloring of the sea 
and of the sky in that locality. 

The next meeting of the society was fixed at Pisa in honor ot 
Prof. Felici, the nonogenarian physicist, and the last survivor of his 
generation of professors. 

In the afternoon the two associations met together and the ques- 
tion of units was discussed. M. Dompieri proposed that the circle 
be divided into 240 degrees, which number he considered, offers 
greater advantages than division into 360 or 400; he also proposed 
that the hour be divided into 100 minutes and each minute into 
100 seconds. 

Prof. Alessandro Volta, Jr., called attention to the desirability of 
a complete edition of all the works of Volta, the publication of which, 
however, would be quite expensive. The meeting expressed the wish 
that the Italian government should undertake the publication, as it 
has already done for the works of Galileo. 

A prize of 3000 francs having been offered by two citizens of Como 
for the best paper on an electrical subject, it was decided to divide it 
into two equal prizes, one to be awarded by each of the associations. 
After some eloquent remarks by the president, which were responded 
to by Prof. Ayrton, the congress was adjourned. 

In conclusion I wish to express my thanks to Signor Dompieri for 
much kind assistance in the preparation of this report of the Como 
Congress. 

ee 


Some Parisian Electric Automobile Notes. 





By Ropert A. Futess, E. E. 


The four photographs on page 617 were taken very recently by the 
writer while in Paris, and illustrate three of the types of electric 
vehicle now in use there. 

Fig. 2 shows a front view of one of the Krieger electric delivery 
wagons used by the Bon Marche. It will be noticed that the two 
motors with which the vehicle is equipped are each connected to a 
front wheel in such a way that each turns in unison with its respec- 
tive wheel. This arrangement makes it possible to use the front 
wheels for the double purpose of driving and steering the vehicle. 
As arranged in the Krieger vehicles, however, it has the disad- 
vantage of placing the motors in an extremely exposed position where 
they may be easily injured. As may be seen, the motors are fastene1 
directly to the frame and rely entirely upon the pneumatic tires for 
protection from jolts and jars. Pneumatic tires are only used on the 
front wheels, however, solid rubber being used on the back wheels. 

Fig. 1 shows a side view of one of the electric delivery wagons on 
the Jenatzy system, now used by the Louvre. In these vehicles the 
motor is suspended from the body of the wagon and is thus 
spring supported. The transmission of power is by means of a chain 
and sprocket attachment between the motor and the back wheels, 
while the stcering is done by means of the front wheels. The 
equipment with respect to tires is also quite different from that 
used on the Krieger wagon. The front wheels are equipped with 
solid rubber tires, while the back wheels are fitted with the ordinary 
iron rims. 

In the location of the batteries the two systems differ considerably. 
In the Bon Marche vehicle the greater part of the battery weight is 
on the front or driving wheels, and is thus available for tractive pur- 
poses, while in the Louvre vehicle the weight is more uniformly dis- 
tributed. A number of the cells even are carried in front over the 
steering wheels. 

In most of the points noted above the practice is quite different 
from that with which we are fast becoming acquainted in this 
country. 

Figs. 3 and 4 show a front and rear view of one of the electric 
cabs, of which there are now a number plying for hire in Paris. 

In these vel.icles.the driving is done through the back wheels by 
means of a chain and sprocket arrangement. The motor is placed 
underneath the carriage body directly beneath the seat occupied by 
the passengers, and is above the box which holds the battery. This 


box is slung in such a way as to allow of its being readily removed 
from its position by a suitably arranged movable floor in the charg- 
ing station, another box with a freshly charged battery being sub- 
stituted. 
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The cabs have a much heavier and a much more clumsy appear- 
ance than those with which we are familiar in New York. They 
seem to be under perfect control, however, and they travel over the 
ground at a speed quite equal to that of our own electric cabs. 

These cabs have lately been severely criticised by a part of the 
American automobile press for having changed from “fiacres,” or 
vehicles committed to the legal fares, to vehicles not restricted by 
the laws which govern “‘fiacres.” 

It may be of interest to call attention to a point not always remem- 
bered in this connection; namely, that the legal cab fares in Paris 
are very much lower than those which obtain in New York. Hence. 
the electric cabs in Paris have much greater difficulties to contend 
with than our New York electric cabs. 

In no way can this be better illustrated than by citing the cab fares 
that one must pay in New York and Paris for both electrically and 
horse-propelled cabs. Take, for example, the different charges in the 
two cities when a cab is hired by the hour. 

In Paris the legal fare, for one or two persons, by the hour, is two 
francs and a pourboire of thirty centimes—practically equivalent to 
In New York one must pay one dollar an hour 
when using the cab for two hours or more. If the cab is only used 
for one hour, then one dollar and a half may be charged. Now, an 
electric cab may be had in New York, for shopping and calling pur- 
poses, at one dollar an hour, and the writer found that there was no 
difficulty in getting electric cabs in Paris at five francs an hour. 

So it would appear as though the Paris electric cabs were just as 
cheap as our own electric and horse-drawn vehicles, and only suffer 
by comparison with the very low legal rates now in existence in 
Paris. 


forty-six cents. 





Fifth Annual Meeting Ohio Electric Light Association. 





The fifth annual meeting of the Ohio Electric Light Association 
was held at Cleveland, Ohio, on Oct. 10 and 11, 1899, in the rooms 
of the Associated Technical Clubs, the Arcade. 

Though not as largely attended as some previous meetings, pos- 
sibly by reason of the fact that central station light men are at this 
period very busy at home, the papers read and the interest mani- 
fested well repaid those who came. 

The proceedings Tuesday morning up to 11 o’clock were of an 
executive character, being committee sessions. At that hour Mr. D. 
L. Gaskill, of Greenville, in the absence of the president and vice- 
president, called the general session to order. 

After some routine business, including the report of the secretary- 
treasurer, which showed the association to be in good condition, 
Prof. E. P. Roberts, of Cleveland, read a paper on “Utilization of 
Exhaust Steam for Heating Purposes.” 

Prof. Roberts gave a very complete review of the _princi- 
ples involved and then took up the economical and engineering 
side of the question. Having used all the exhaust steam needed for 
heating feed water, the question is to determine whether it is most 
profitable to send the remainder into the atmosphere, condense it and 
obtain a greater economy at the engine, or to use it for heating build- 
ings, etc. In the latter case the returns may be from $3 to $3.50 per 
thousand cubic feet of space heated under normal conditions, and 
with a greater charge for increased exposure. Where baged on heat- 
ing surface, the charge is approximately 30 cents per square foot of 
radiator. Each square foot of radiating surface will condense per 
hour from .3 to .35 of a pound of steam, giving out from 290 to 340 
b.t.u. Taking 30 pounds of steam per hp-hour used by the engine, 
a 100-hp engine will supply the necessary heat for 10,000 feet of 
radiating surface, which, at 25 cents per square foot, would give an 
income of $2500 per year. If, however, there is not sufficient heat 
from other sources for heating the boiler feed water, the above should 
be reduced by one-seventh, which would bring the amount to $2143 
To overcome the back pressure necessary to distribute the exhaust 
steam, the initial pressure may be raised, and it is stated that the in- 
crease of fuel necessary to increase the steam pressure 15 to 20 
pounds is practically negligible. 

Other business did not permit of the discussion of the paper. In- 
vitations to visit the establishments of a number of local firms were 
then read: 

The afternoon session was opened by the presidential address of 
Mr. Emil G. Schmidt, who had been unable to be present. at the 
morning session. Mr. Schmidt said that in the enclosed alternating 
current arc lamp, a new and improved weapon had been found to 
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fight street gas lighting. Thorough tests have proven that this lamp 
will give a cheaper light, candle-power for candle-power, than the 
incandescent gas burner. Reference was made to the claims for the 
Nernst lamp, which, if proven to be true, will still further put 
illuminating gas in the rear. In conclusion, central station managers 
were advised to put in wattmeters and keep a close account of the 
leakage of the circuits. 

Mr. George Hayler, Jr., of the Van Wert Electric Light & 
Power Company, read a paper on “A Few Suggestions to the Man- 
agers of Small Central Stations.”’ It was the sense of the associa- 
tion that the suggestions were of great value to those to whom it 
was especially addressed, and many of its recommendations applied 
equally to larger plants. The essayist treated the subject exhaus- 
tively. Somewhat of an extended discussion followed the reading 
of Mr. Hayler’s paper, but dealing, like the paper itself, in matters 
obvious to the professional electrical engineer. 

Mr. Leon Le Pontois, E. E., now of the Winton Motor Carriage 
Company, of Cleveland, had for the subject of a paper the ‘‘Turbo- 
Electric Generator.”’ He spoke extempore, using the blackboard 
freely for illustrations. After describing various other forms of 
steam turbines, Mr. Pontois referred to his own, and to some im- 
provements he has now in contemplation. Summing up the advan- 
tages of the steam turbine, he said that, in view of the satisfactory 
test of different types of steam turbine lately constructed, time is 
probably not far distant when electric light and power plants will 
undergo a great change. ‘The high-speed, vibrating, pounding 
steam engine, and the good old faithful Corliss engine type itself 
will be relegated to the scrap pile; and in their stead in one-fourth 
of the space on very light toundations will stand the compact struc- 
ture of the turbo-electric generator, without belting and counter- 
shafting. The stationary engineer will have an easy time of it, while 
the station manager will find a great reduction in his coal piles.” 

Mr. Le Pontois, in referring to the turbo-generator of his inven- 
tion, said that hot air is used instead of steam obtained either from 
oil or gas. He said that tests made on a 200-light gas turbine engine 
showed that the consumption of gas did not exceed 20 cubic feet per 
electrical hp-hour; if ordinary kerosene is used, the consumption is 
about one quart per electrical hp-hour. A gas turbine for 200 lights, 
it was stated, will weigh but 175 pounds. 

A number of questions were asked and answered by Mr. Le Pon- 
tois, which evinced that the station managers present were fully 
alive to the importance of the subject as possibly affecting their 
equipments. 

Wednesday’s sessions opened with a largely increased attendance, 
and were presided over by Mr. Gaskill, President Schmidt being 
unexpectedly called home. 

Mr. M. E. Turner read a paper on “Street Lighting by Direct and 
Alternating Currents,” in which the two systems are compared. The 
results are given of photometric tests on an alternating-current and 
a direct-current enclosed lamp, the former using 407 watts and the 
latter 536, with respective losses of 80 and 152 watts in the mech- 
anism, leaving 327 and 384 watts for the arc. The mean spherical in- 
tensity for the alternating-current lamp was 110.5 and for the direct- 
current lamp 197.3; the lower hemispherical intensities being 129.1 
and 288, respectively. It is stated that while the results of the above 
tests show_a greater efficiency for the direct-current arc lamp when 
based upon the watts in the arc per mean spherical unit of intensity, 
if based upon the watts per mean unit of luminosity, the result wouid 
be different. The result of a test illustrating this was given. 

The value of the illuminating power was determined by observing 
the ease of reading a paragraph of printed matter at 150 feet distant 
from the lamps; and to further establish illuminating values observa- 
tions were made to determine the effect by suspending the lamps at 
different heights above the ground, and by other methods. The re- 
sults were in favor of the alternating-current lamp. 

The multiple-series high-potential and the constant-current high- 
potential methods of operating alternating-current arc lamps were de- 
scribed. In the first case, a constant-potential main circuit is carried 
along the streets from which loops extend embracing the territory to 
be lighted. In each loop a number of reactance coils is connected in 


series, the impedance of each coil being predetermined by the number 
of lamps to be operated in that loop. 
resistance is attached to one of the terminals of each reactance and 
between the terminal of this coil and the second terminal of the re- 
actance, a constant-potential lamp is suspended. 
stood that the lamp may be a 6-ampere lamp operating at 80 volts. 
while at the same time the current in the loop may be 12 amperes 01 


A coil of comparatively high 


It is to be under 
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more, depending on the number of lamps to be suspended in that 
loop. This method, of course, necessitates a reactance coil for each 
loop. In the second case, a constant-potential circuit is changed to 
a circuit of constant current strength and varying potential by means 
of a constant current (‘tub’) transformer, and differential alternat- 
ing lamps are operated in series from the circuit in the same manner 
as direct-current lamps. 

Mr. H. W. Hillman, in a paper on “The Arc Lamp Department, 
Central Station Business, Street Lighting,” strongly favored the 
series alternating-current system. Among the arguments presented 
were that where there is surplus alternating current capacity no im- 
mediate investment is required for additional central station ma- 
chines; the transformer is of high efficiency and requires but little 


“space for its installation, and as the moving parts are few, its cost 553 


low; close regulation of transformers insures a most steady operation 
of lamps; the expense for attendance is small, and either high or low 
energy lamps may be used. It is stated that five thousand series 
alternating lamps are already in use, though the system has but re- 
cently been put on the market. The constant-current transformers 
of 100-light capacity are arranged for two circuits of 50 lights each, 
thus giving about 3900 volts on each secondary circuit instead of 
7800 if there were but one circuit. The efficiency varies from 97 per 
cent. at full load for the 100-light size to 94% per cent. for the 25- 
light size; at three-quarters load, the efficiency is only about 1 to 3 
per cent. less for each size. 

The series direct-current enclosed arc system was stated also to be 
meeting with much favor, no less than twenty companies having al- 
ready adopted this system, taking a total of 3500 lights. In Spring- 
field, Mass., 600 lamps alone are used, and the same number in Utica. 
It is stated that not only is the lighting effect with enclosed arc 
lamps more satisfactory, but that an important economy is obtained 
from the saving of carbons, which can be conservatively placed at $0 
per lamp per year, and half as much more added for the saving in 
coal due to the lesser consumption of current in the lamps. Among 
the advantages of the enclosed arc system for street lighting is the 
improvement of the character of light; improvement of the lamp de 
sign from an esthetic standpoint; the larger space illuminated per 
lamp; the use of a reflector, permitting the loss of light from upward 
radiation; the duty of trimmers reduced in the ratio of seven to one, 
and there is a minimum of interruption of service. As to the better 
illumination, a greater portion of the light from the enclosed arc ts 
distributed at an angle approaching the horizontal line from the arc, 
which light is not only of greater illuminative value at a distance, 
but is far superior immediately beneath the lamps. In addition, 
since the outer globe of the enclosed arc lamp is arranged to fit 
snugly against the casing, it is neither exposed to dirt from external 
sources nor from dust of the carbon which is confined in the inner 
globe, thus reducing the labor of cleaning and maintaining the light. 

The subjects of the above two papers being closely related in in- 
terest, they were discussed together, the morning being occupied 
entirely in their reading, and by the following discussion, which 
was participated in by Messrs. Adams, Hillman, Turner, Perkins, 
Scovill, Bagnall, Stowe, Faurot and Hoag. 

The subjects covered were those which most directly affect the 
central station manager, whether of large or small cities, mainly 
turning about the efficiency of series open and series alternating 
and enclosed constant potential arc lamps. Mr. Adams’ conclusion, 
though not desiring to take any radical position, was that the alter- 
nating current lamp does not give the candle power for street light- 
ing that may be obtained from other kinds of lamps in use; but that 
the alternating enclosed lamp is good for use in stores, where the 
walls and ceilings and not the floors must be lighted. 

Mr. Turner, of Cleveland, maintained that although you might not 
get equal intensity with the same wattage with the alternating as 
with the direct current arc lamp, yet the same luminosity could be 
had more satisfactorily with but slight increase of wattage and less 
installation investment with the former 

The closing session of the meeting was held Wednesday after- 
noon. 

In a paper read by Mr. H. G. Reist, entitled “Compensated Re 
volving Field Generators,” the principle now employed by the General 
Electric Company for compounding alternators was described. In pre- 
vious types of alternators, automatic adjustment was not made for 
all variations or degrees of inductive as well as of non-inductive load. 
In this system the exciter is on the same shaft with the alternator re- 
volving field, and has the same number of poles, so that the two 


operate in synchronous relation. In addition to the exciter commu 
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tator and the pair of collector rings which deliver current to the field 
of the alternator, the shaft carries three connector rings which are 
connected to taps in the exciter winding in the same manner as col- 
lector rings are connected to the winding of rotary converters. 

The current passes to these collector rings from one or several 
series transformers inserted in the main alternator circuit, which cur- 
rent, passing through the exciter armature, reacts magnetically upon 
the exciter field in proportion to the strength and to the phase rela- 
tion of the main alternating current. Consequently the magnetic field 
and hence the voltage of the exciter, are due to the combined effect 
of the exciter shunt field and the magnetic effect of the alternating 
current, and therefore the exciter voltage rises not only as the non- 
inductive load increases, but also with additions of inductive load. 

The connections between the armatures of the two machines are 
such that the polarities induced in the exciter armature are some- 
what ahead of the exciter field magnetism, but yet assist the field 
magnets. The result is that with increasing main current, the cur- 
rent passing through the exciter armature strengthens the exciter 
fields and thereby the fields of the generator. If the current lags, as 
under an inductive load, the magnetization produced by the alternat- 
ing current in the armatures comes more nearly in phase with the 
exciter magnetism, thus strengthening the field more with a given 
line current. 

After the reading of a number of questions on pertinent sub- 
jects, and a short discussion of the same, the association went into 
executive session, after which the following officers were elected 
for the ensuing year, viz.: 

President, D. L. Gaskill, Greenville; vice-president, W. S. Smith, 
Toledo; secretary-treasurer, J. Q. Brown, Columbus; Executive 
Committee—Emil G. Schmidt, George Matt, E. H. McKnight, 
George Hayler, Jr., Van Wert, J. E. Townsend. Advisory Commit- 
tee—Samuel Scovil, Cleveland; A. W. Field, Columbus; H. C. Fo- 
gle, Canton. Finance Committee—A. F. Dickinson, Geneva; W. F. 
Raber, Mansfield; J. H. Perkins, Youngstown. 

A vote of thanks was extended to the Cleveland Illuminating 
Company, and to retiring Secretary Scovil. The thanks of the asso- 
ciation were also extended to all who have contributed to make the 
meeting at Cleveland an enjoyable one. Toledo was selected as the 
next meeting place. 

The sense of the convention was declared in favor of an earlier 
date for annual meetings hereafter, October being considered too 
busy a season. A resolution to take the sense of the members on 
this matter through correspondence from the Executive Committee 
was adopted. 

After the passage of a resolution to print in pamphlet form papers 
read at the meeting, including the ‘discussion on arc lighting, the 
convention adjourned. 7 

On Thursday a visit was made to the various establishments of 
interest to electric light people, invitations from whom had been re- 
ceived. Other courtesies were a matinee for the ladies on Wednes- 
day, a drive through Cleveland, and visits to points of general in- 
terest. 


Opening of the Commercial Congress. 





At Philadelphia, on Oct. 12, the International Commercial Con- 
gress was formally opened in the large auditorium of the main build- 
ing of the National Export Exposition. Fully 3000 people assemble:l 
in the spacious hall and added their enthusiastic applause to the wel- 
come extended to the delegates, while the Marine Band did its share 
in enlivening the greeting to the foreign representatives. 

Some forty nations of the world were officially represented by dele- 
gates, and over 400 delegates were present, representing various 
Chambers of Commerce or Trade Boards in all parts of the world. 
The object of the congress is a development of the commerce of the 
world and the harmonizing of the varied trade interests. 

All the important nations of the earth are represented in the con- 
gress by specially appointed government delegates. There are also 
present many influential business men appointed as delegates from 
the leading Chambers of Commerce and other organizations of like 
character in Latin America, Europe, South Africa, India, Australia, 
China, Japan and other countries. These men, who are leading mer- 
chants and buyers in the open markets of the world, come prepared 
to discuss the commercial conditions affecting trade relations between 
the United States and the countries which they represent. American 
Chambers of Commerce, Boards of Trade and similar organizations 
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are represented to the number of several hundred. There will be 
every opportunity for a full and fair discussion of all topics affecting 
international trade. 


> — 
Pennsylvania State Railway Association. 


At the annual meeting of the Pennsylvania Street Railway Asso- 
ciation at Lancaster, Pa., last week, the following officers were 
elected: President, William B. Given, Columbia; vice-presidents, E. 
C. Felten, Harrisburg, and E. H. Davis, Williamsport; secretary, E. 
P. Light, Lebanon; treasurer, W. H. Lanius, York. It was decided 
to hold the next annual session at Pittsburg. Papers were read as 
follows: “Electric Railway Engines of To-day; a Combination of 
Principles of the High Speed and Corliss Practice,” by Mr. W. P. 
MacKinzie, assistant manager Harrisburg Foundry and Machine 
Works; “Car Trucks,” by Mr. Wm. H. Hulings, Jr., of J. G. Brill 
Company; “Track Construction,’ by Mr. Frank Silliman, Jr., gen- 
eral manager Scranton Railway Company. 


—- -- —- 
NEWS AND 


CURRENT NOTES. 





THE COMMERCIAL’S CUBAN CABLE.—A Washington de- 
spatch states that the Secretary of War denied the application, made 
some time ago by the Commercial Cable Company, to land a cable in 
Cuba to connect with the United States. 





NEW TYPE VOLTMETER AND AMMETER.—A patent was 
issued Oct. 12 to James D. Ross on a new type of voltmeter and am- 
meter. In one form illustrated each end of a U-tube is respectively 
connected to metal cylinders or cases of the same capacity, in one of 
which is a resistance wire. In operation, the current traverses the 
resistance wire, the air confined in the cylinder or casing is heated 
and its expansion causes a difference of level of the liquid contained 
in one of the legs of the U-tube. 


AN ELECTRIC FERRO-NICKEL STEEL PLANT.—The 
Lake Superior Power Company has just commenced active construc- 
tion work on several new industrial establishments at the Cana- 
dian Sault Ste. Marie. The construction and equipment of the 
buildings will call for the expenditure of several millions of dol- 
lars, and will result in the building up of an important manufac- 
turing center. The immensity of the enterprises projected at the 
Canadian Sault by the people who are interested in the water power 
canal development there makes apparent what is in store for that 
side of the river. One of the projects now under way is the erec- 
tion of a plant for the manufacture of ferro-nickel steel by an elec- 
trical process, which it is stated has been invented and successfully 
conducted on an experimental scale by experts. This plant will util- 
ize the iron ore from the Lake Superior Power Company’s mine 
in the Michipicoten district and nickel from its mine in the Sudbury 
district. A considerable quantity of the ferro-nickel steel will, it 
is said, go on contract to Krupp, the great German gun manufacturer. 


OPENING THE SOULANGES CANAL.—The _ Soulanges 
Canal, one of Canada’s finest artificial channels, was officially 
opened by the Dominion Government a few days ago. The canal 


has been under construction for seven years, and cost $5,250,000. 
Five miles from the upper end of the canal a power house is sit- 
uted on the south bank. The building, which cost $20,000, is built 
of brick. Hydraulic power is used for generating electricity. A 
working head of twenty feet can be obtained from the canal. Five 
hundred electrical horse power may bé developed in two units of 
250-hp each. The power is used for operating the lock gate ma- 
chinery, sluice valves and road bridges, of which latter there are 
seven, which swing on a pivot set in the side of the canal instead of 
midstream as customary, and also the general lighting of the canal. 
Along the north bank of the waterway long burning arc lamps of 
2000-cp are placed at intervals of 480 feet. The electric line poles 
are 30 feet high, hexagonal in form and are made from the red 
cedar of British Columbia. The water wheels were supplied by the 
Stillwell-Bierce & Smith-Vaile Company, of Dayton, Ohio. The 
electric plant and power house was built by the Canadian General 
Electric Company, of Toronto, Ont. 
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A NEW TYPE ELECTRIC RAILWAY CAR is being used in 
Brussels, Belgium, the object of which is to reduce the air resist- 
ance. The front of the car is triangular in shape, the controller and 
conductor being stationed in the angle. It is stated that a test with 
the old form of car showed that in going with the wind the motors 
took from 46 to 47 amperes at a voltage of 202, while going against 
the wind 68 to 69 amperes were taken at a voltage of 200. 





STORAGE BATTERY IN METEOROLOGICAL WORK.— 
The Chicago Weather Station has been equipped with a storage bat- 
tery supplying current for the various electrical recording devices 
there used. Eight cells are employed, divided into four batteries of 
two cells each; two of these batteries are always charging while 
the other two are furnishing current. The batteries are charged 
from the electric light mains, 8-cp 110-volt lamps being used in series. 





UNIVERSITY OF ILLINOIS ENGINEERING COURSES.-- 
The University of Illinois has issued a prospectus of its several en- 
gineering courses, consisting of a regular electrical engineering 
course, an electrophysical course, an electrochemical course, all 
of which lead to the degree of B. S. in electrical engineering. Prof. 
W. S. Aldrich is in charge of the electrical engineering department. 
There are graduate courses in two grades, primary and secondary. 





RANCH INSPECTION BY AUTOMOBILE.—The automobile 
is to be put to a novel use in Texas. James Kenedy, a wealthy 
stockman, whose extensive cattle ranch is situated in the southwest- 
ern part of that state, has recently returned from New York, where 
he placed an order for an automobile which he is to use in making 
inspection trips around the wire fences of his ranch. The country 1s 
level and free from brush and other obstructions, and the proposed 
use of the automobile is practicable. 





GRADUATE ELECTRICAL ENGINEERING AT THE UNI- 
VERSITY OF WISCONSIN.—Four graduate courses in electrical 
engineering have been instituted in the University of Wisconsin 
under Prof. D. C. Jackson, as follows: Electromagnetism and the 
construction of dynamos; alternating currents and alternating-cur- 
rent machinery; applied electrochemistry, and electrometallurgy; 
electrical installations. Graduate students may also follow subjects 
selected from any of these branches. 





FRENCH TELEPHONE NETWORK.—A complete long-dis- 
tance telephone network covering France will be finished in about a 
year. The State telephone service submitted propositions to the 
different departments asking them to undertake a certain proportion 
of the expense, and of the 86 departments all but 6 accepted, and a 
number have already commenced work. When this work is finished, 
it is stated that the French long-distance telephone facilities will be 
superior to those of any other country. 





AUTOMOBILES IN POSTAL SERVICE.—The breeze of re- 
form is blowing healthfully through the French postal department. 
M. Mougeot, director of the post and telegraph services, is experi- 
menting with automobiles for further facilitating the delivery and 
collecting of letters. A trial made with nine machines proved that 
the last collection might be delayed another quarter of an hour, while 
the distribution of mail was enormously advanced. It is probable 
that all the postmen on the outlying circuits of Paris will be provided 
with auto tricycles or small automobiles. 





RURAL TELEPHONY .—The rural telephone service is said io 
be far advanced in northeastern Ohio, and particularly in Geauga 
County, which is strictly an agricultural county. Not only is there 
an office in every township, but hundreds of farmers have telephones 
in their homes. One of the companies in the county named is strictly 
a farmers’ company, it being operated by eight farmers, who own 
everything from franchise to switchboard. The primary object in 
constructing the lines was not to build them for an investment, but 
as a help in the transaction of business, and to give the families some 
of the social privileges that are too often lacking on the farm. A 
modern 100-drop switchboard is centrally located in the home of one 
of the company, who with the help of his family attends to this 


work very satisfactorily. The rental price of a telephone is only $12 


a year in advance, or $1.25 by the month, and this entitles the sub 
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scriber, his family, hired help and guests to the free use of the lines. 
and those with which the company has reciprocity contracts. The 
low. rate of rental is only made possible in the country by placing sev- 
eral telephones-in each circuit, usually one street or neighborhood. 
being on the same wire. 





LIGHTING IN SAN FRANCISCO.—San Francisco’s streets 
were dark on several nights during the closing days of September. Too: 
much light was used during July and August, and the $20,000 appro- 
priation allowed for each month was exceeded in each of these 
months. As a consequence, only about $16,000 was available for Sep- 
tember, and when the gas company was notified of that fact, it dis- 
covered that it had already furnished light up to that amount, and: 
promptly turned off the gas. The citizens did not become excited 
over the matter. They are accustomed to it. Following a custom 
more befitting a village than a city, the lamps are not lighted in San. 
Francisco at about the full of the moon, and as the celestial illumina- 
tion is cut off by clouds or fogs during ten months in the year, there 
are many dark nights. It is a measure of economy, designed to keep: 
city taxes within a dollar limit. But, as the San Francisco Chronicle 
points out, there is a satisfactory alternative by which abundant light 
can be secured every night in the year, and still keep expenditures 
within the reduced appropriation. That would be to cut out the 
lamps in the middle of the short blocks, which are sufficiently lighted 
by the electric lamps at the street intersections. That this sugges- 
tion is not acted upon, the Chronicle explains, is because the political 
“pull” of the gas company is too strong. 





ELECTRIC LIGHT COMPANIES ARE MANUFACTURING 
CONCERNS.—The State Supreme Court of Pennsylvania has just 
decided that electric light companies in that state are manufacturing 
corporations for all purposes except taxation, but they do not fall 
within the clause exempting manufacturing corporations from the 
state tax on capital stock. The higher court holds that electric light 
companies are of a quasi-public nature and that the tax laws should 
he construed strictly. The opinion was on the appeal of the Keystone 
Electric Light, Heat & Power Company, which purchased the prop- 
erty and franchises of the Electric Light, Heat & Power Company, of 
Gettysburg, and reorganized it. The Attorney-General instituted 
quo warranto proceedings on the ground that there was no authority 
for the reorganization of an electric light company on the purchased 
franchises of a defunct company through a judgment sale. Judge 
McPherson, of the Dauphin County Court, held that there could be 
no certificate of reorganization given because an electric light com- 
pany was not a manufacturing company. In behalf of the Keystone 
Company an appeal was entered by James A. Stranahan, of this city, 
and argued before the Supreme Court. The higher court handed 
down an opinion on Saturday deciding that an electric light company 
in Pennsylvania is a manufacturing company, but not of the class 
exempt from taxation on capital stock. Under this decision the 
Gettysburg company has the right to reorganize under the old 
charter. The Supreme Court says that Judge McPherson’s deduc- 
tions from previous decisions were correct, but that the Northern 
Electric Light & Power Company’s case, decided several years ago 
and upon which later decisions were based, was an incorect expres- 
sion of the law. 





LETTER TO THE EDITORS. 





Professional Degrees. 





To the Editors of Electrical World and Engineer: 

Sirs:—There is some doubt in the minds of many as to the signi- 
ficance of the degree of M.E., E.E. or C.E., relative to the engineer- 
ing profession. I will thank any of your readers for their opinions 
on the following several questions: 

(1) Should the M.E., C.E. or E.E. degree be conferred after four 
years of undergraduate work? 

(2) If not, what time after graduation should a man be required 
to spend in engineering work before he is eligible? 

(3) Should a thesis be required for those degrees? 

(4) What does the engineering profession think of the above de 
gree as held by men just out of college? 

Lastly, is the M.E., E.E. or C.E. as legitimate to its holder as 
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M.D. is to the graduate of a medical college? In other words, is a 


young doctor more proficient that a young engineer? 
Cnicaco, ILL. B. RiMANoczy. 





Handy Methods of Voltage Regulation. 


To the Editors of Electrical World and Engineer: 

Sirs:—The editorial in your issue of Sept. 30, on ‘Handy Methods 
of Voltage Regulation,” brought to mind a method which I em- 
ployed several years ago, an account of which may be of interest to 
your readers. I had charge of a plant furnishing current for oper- 
ating an electric railway and also alternating current for lighting, 
the motive power being furnished by two engines, one of 500-hp and 
one of 400-hp. During the evening run the 500-hp engine was nor- 
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mally loaded to its capacity, but owing to the fluctuations in the. elec- 
tric railway load, the lighting voltage would vary something over 6 
volts on 110-volt transformers. To reduce this variation we run the 
400-hp engine for regulation at a cost of $7 per night. 

It was soon seen, however, that proper regulation could not be se- 
cured by such a sacrifice, and I therefore adopted the following plan: . 


An old engine governor was set up and belted to the alternator 
shaft, and the governing lever was connected with the field rheostat 
of the alternator. By properly adjusting the rod on the lever of the 
governor, a motion of the rheostat arm -was obtained which resulted 
in a very close regulation of the voltage. In fact, it was possible to 
overcorrect and make the alternating-current voltage low as the 
speed became high, and vice versa. E. E. Crock. 

Passaic, N. J. 


DIGEST 


CURRENT ELECTRICAL LITERATURE. 


By CARL HERING. 





DYNAMOS, MOTORS AND TRANSFORMERS. 

Starting Device for Single Phase Induction Motors.—Esore__t.— 
After some general remarks on the starting of such motors, he gives 
an illustrated description of the Heyland motor, which is claimed 
to start against full load without complication or trouble of any 
kind, and with a moderate current consumption; moreover, the 
starting torque can be made much greater than this, and it is claimed 
that a good single phase traction motor is, therefore, by no means 
an impossibility. He claims that in order to enable a single-phase 
induction motor to start at all, an auxiliary starting field must be 
created which will do exactly the same thing as the rotor currents 
do at synchronous speed, or that a second phase would do; that is, 
a tlux must be established in quadrature with the principal one. The 
rotating part has some form of drum winding in slots, and these 
are star connected as three circuits, the ends of which are connected 
through slide rings to a star connected non-inductive starting re- 
sistance, by the insertion of which the starting current is limited in 
amount and brought more into phase. The winding of the station 
ary part is illustrated in a diagram; the “running coils” are wound 
like a drum armature in small half-closed slots, while the starting 
coils are in large square holes and are designed to generate an al- 
ternating field of a large phase difference at right angles to the run- 
ning coils. For starting, these two windings are connected in 
parallel by a switch. The displacement of phase which is obtained 
is due to the relatively unsymmetrical relations of these two wind- 
ings to those in the rotor or revolving part, causing great magnetic 
displacement. The field produced by the starting coil can be made 
as great as desired, and the torque of the motor is limited only by 
the over saturation of the iron. In standard motors the adjustment 
of this auxiliary field is made by altering the number of turns. As 
a definite counter, E. M. F. is to be produced in the starting coils, 
the strength of the starting field is inversely proportional to the 
number of starting turns; hence to get a powerful field the number 
of turns must be small, for which reason the starting winding has 
but few turns; the starting torque for different purposes is adjusted 
by the proportions of this winding. The difference between this and 
other types are discussed at length and the typical test curves of 
this motor, both when starting and running, are given in two dia- 
grams.—Lond. Elec. Rev., Sept. 20. 

Double Current Generators.—-N1esz.—A complete description of 
the dynamos for simultaneously generating direct and alternating 
current in the Harrison Street station, in Chicago. The machines con- 
sist of two complete three-wire generating units, comprising two 
600-hp vertical triple expansion engines each direct coupled te two 
200-kw dynamos. One of these engines originally drove ordinary 
direct current machines, which were taken out and replaced by the 
double current generators. The latter have 20 poles in order to give 
at the speed of 150-r p ma frequency of 125 cycles per second. They 
are underhung, being fitted with outboard bearings, and the collector 
rings are sunk within the overhanging spider of the commutator. 
The alternating current leads from these machines delivering 80 
volts three phase. are carried to induction regulators and thence to 
the low tension coils of sten-up transformers. Each generating unit 
comprising two dynamos has one group of step-up transformers, 





each transformer having two electrically independent low-tension 
coils, one for each dynamo of the unit. This is necessary since the 
alternating current sides cannot be connected in parallel, being at 
different direct current voltages. The two different generating units 
are thrown in parallel on their high-tension sides by means of elec- 
tro-pneumatic oil-break switches. One rotary converter is also used 
which takes current from the direct current bus-bars, and delivers 
alternating current to the high-tension lines. Of the latter there are 
two, One transmission line to another station of the company at 
Twenty-seventh Street and Wabash Avenue, where the current is 
again converted into direct current, the other line feeding a number 
of alternating current induction motors. The double current gen- 
erators are greatly superior to rotary converters, since a double 
equipment of electro-dynamic machinery is not necessary to pro- 
duce alternating currents, and moreover the one type of machine can 
be used to carry the peak loads of both the alternating and direct 
current systems, since these peak loads do not occur at the same 
hour of day.—Amer. Elec., Oct. 

Preventing the No-Load Loss in Transforimers.—MUELLER.—An 
illustrated description of an electromagnetic device to automatically 
open the primary circuit, if the secondary is switched out, and to 
close the primary, if the secondary is switched on. This is accom- 
plished with the aid of iron cores in solenoids and an auxiliary 
source of current, like a few dry cells for instance, which, however, 
supply current only at the moments of closing or opening the sec- 
ondary. The device is said to have proved to be useful in the elec- 
tric plant of Nuernberg, in Germany.—Elek. Zeit., Sept. 28. 

REFERENCES. 

Motor Starters—A description of a new principle of construction 
embodied in one make of motor starters and controllers by which a 
separate but interlocking overload release arm is combined with 
the under-voltage and rheostat arm. The instrument is so made 
that the overload arm can only be reset by restoring the rheostat 
arm to the position of “‘all resistance in.”—-Amer. Elec., Oct. 

Commutator Tools——ApAms.—Designs and working drawings of 
a compressing ring for assembling commutators, and of mandrils 
for properly mounting the commutators to enable the grooves for 
the bearing rings to be turned.—Amer. Elec., Oct. 


LIGHTS AND LIGHTING. 


Lighthouse Illumination.—KeNwarp.—An abstract of a Brit. As- 
sociation paper. After some remarks on the well-known properties 
of the are light for lighthouses, he discusses the apparatus which the 
French engineers are adopting in their new and some of their old 
lighthouses. The principle is to restrict the duration of a flash to 
the minimum of time necessary for its complete perception by an av- 
erage eye. In its most powerful form the method may be described 
as the resultant of three factors—the largest optical panels of 
300-mm. radius, within the limit of 180° vertical and horizontal: the 
highest speed of rotation within the limit of five seconds; the elec 
tric are with a current not exceeding 100 amperes. The extreme 
intensity thus attained is asserted to be 22,000,000 of candles for the 
Le Heve Lighthouse, and for each of the two apparatus at the Eck 
muhl Lighthouse 15,000,000. The same principle, with a reduced 
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speed of rotation and a longer flash, has also been adopted in cer- 
tain French lights in connection with an illuminant of incandescent 
compressed oil gas and with apparatus of greater radii than 300-mm. 
—Ind. and Iron, Sept. 29. 


REFERENCES. 


Station. for the Regulation of Electric Arc Lamps.—An article 
claiming that every company which installs arc lamps should have 
a special station adapted for testing and regulating a number of arc 
lamps together, and giving an illustrated description of such a sta- 
tion.—Elek. Ansz., Oct. I. 


POWER. 


Electric Motors for Printing Presses —Tartey.—A Franklin In- 
stitute paper (read last January), discussing the types and sizes of 
motors suitable for such work, the gearing and direct connecting, 
the controller, the wiring, protection against accidents, the mainte- 
nance and the cost of operation. A comparison of geared and direct 
connected motors shows that up to 5-hp the geared is more economi- 
cal; for 5 to 15-hp there is not much difference; economy of opera- 
tion, however, should not be the guiding spirit in the selection of 
motors of these sizes. From 25-hp up, the direct motor has many 
advantages, especially for newspaper work. He then discusses the 
cost of press work, and describes the main press room and the 
power plant of the well-equipped Government Printing Office. In 
the press room there are 49 presses, including three large web 
presses, which during November, 1898, made 5,403,032 impressions, 
consuming 6,543-kw hours. If the kw-hour is rated at 5 cents and 
12 pages are allowed for each impression, then 2,000 pages are im- 
pressed for 1 cent. The advantage to be gained from changing over 
from belting to individual electric motor for printing press work is 
said to be not only in the power saved, but also in the better grade 
of work, less spoiled sheets, cleaner rooms, less repairs to machin- 
ery, and, most important of all, an increased output without a cor- 
responding decrease in value of presses by running at tov high a 
speed. The output of the Government Printing Office press room 
has been increased 15 per cent. by the use of electric motors. The 
electric equipment of this office is said to have proved eminently sat- 
isfactory.—Jour. of Frank. Inst., Oct. 

Electric Power in Steel Mills—A description of the electrical 
equipment of the Illinois Steel Works at South Chicago. These 
works contain some remarkable cranes and some electrical charging 
machines for introducing metal into the open hearth furnaces, con- 
sisting of rams which can be advanced or drawn back or tilted up- 
ward or downward by means of electric motors; the ram is carried 
on a car which travels along the track in front of the furnace; the 
end of the ram can be locked into a cast-iron pan or box, which is 
then picked up, moved along the front of the furnace, pushed 
through the door, and then tipped over by rotating the ram, thus 
emptying the contents of the box into the furnace. Another inter- 
esting feature of these works is the equipment of electro-magnets for 
picking up plates and carrying them by means of the cranes from 
the rolls to the shears. The magnets are used in place of chain 
tackle, and are quicker and more convenient to operate. Plates 
measuring 8 feet wide and 4o feet long and from 5-16 to 114 inches 
in thickness are readily handled. The magnets have been reduced 
to a surprisingly small size for the weight which they will carry. 
One weighing 120 pounds will carry a load of 3000 pounds, the ex- 
citing current consisting of 2!%4 amperes at 110 volts. The electrical 
power plant of the works is remarkably complete; the power is gen- 
erated by large direct coupled sets. The series arc machines are 
driven by direct coupled motors.—Amiecr. Elec., Oct. 

Electric Power in a Ship Yard.—A description of the electrical 
equipment of the Chicago Ship Building Company, of South Chi- 
cago, Ill. The power is distributed throughout the yard from one 
central plant, the distribution being on the 220-volt two-wire sys- 
tem. The machine shop contains many large tools driven by their 
own individual motors, all smaller machines receiving their power 
from motor-driven shafting. There are several special motor appli- 
cations such as the driving of a huge steel shear and several cranes 
which are now being erected over the building berths.—4A mer. Elec., 
Oct. 

Blast Furnace Gases.—A short article. The utilization of such 
gases for the production of power by means of gas engines has now 
passed through the experimental stage in Belgium and Germany. 
At Seraing, in Belgium, a plant rated at 3000-hp is nearly com- 
pleted, installations of equal or greater size are under construction 
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at Hoerde and Differdange in Germany. The theoretical objections 
to the use of blast furnace gases have been found to have but little 
weight in practice. The gas engine heretofore has been considered 
especially adapted to running dynamos, owing to the high speed at 
which it is usually operated, and to the advantages obtained by con- 
tinuous running. At both Seraing and Differdange, however, the 
new plants include gas engines to run the blast cylinders. An illus- 
trated abstract of a paper by Savage, the engineer at Seraing, de- 
scribing this installation, is also given in the same journal.—EN6«. 
AND Min. Jour., Oct. 7—Meyver.—A French abstract of a paper of 
a general nature, read before a meeting of German metallurgists, 
on the utilization of the blast furnace gases.—L’Eclairage Elec., 
Sept. 16. 

Electric Light from Refuse.—A note stating that at Shoreditch 
the utilization of the refuse has saved the parish considerable 
money. During the past year the vestry’s dust destructor destroyed 
23.000 tons of refuse; 750,000-kw hours were generated from the 
heat of the parish refuse alone.—/nd. and Iron, Sept. 29. 

Electrical Engineering in Switserland.—A correction of a mis- 
print in the article mentioned in the Digest, Oct. 7. The generators 
of the Kanderwerk give 620-kw or 830-hp, not 300-hp, as was 
stated.—Lond. Elec., Sept. 29. 


REFERENCES. 
IVater Power Central Station.—An article on the project of the 
German Government to use the water powers of the Roer and Urst 


in the Eiffel Mountains for supplying the adjacent towns with elec- 
tric light.—L’Elec., Sept. 30. 


TRACTION, 


slutomobile with Primary Battery.—In the continuation of the 
long article on the exposition in Berlin (Digest, Oct. 14), there is 
an illustrated description of an automobile tricycle with a primary 
battery. Primary batteries are not dependent on an opportunity for 
recharging, or on the time necessary for it. It is possible to carry 
supplementary material in the car so that the discharged battery can 
be renewed in about 15 minutes. There are 24 cells, the positive 
electrodes can be regenerated and contain “the electrolyte (perhaps 
sulphate of magnesia?) in concentrated form in the plates them- 
selves,” so that it is only necessary to fill the battery with water. 
The electrodes are formed of zinc and peroxide of lead. The 
pressure on open circuit is 2.5 to 2.6 volts per cell, the average voit- 
2.3 volts. The battery of 176 pounds’ 

“ready to 


age for strong currents is 
weight yields 2400 watt-hours. The weight of the vehicle 
be used” is 484 pounds. To carry two persons at a speed of nine 
miles the motor consumes about 700 watts, so that the battery will 
run for 31 miles. After the discharge the “water” (sic.) is run out 
of the battery, the positive plates are exchanged, and after having 
filled up the battery with pure water, the run can be continued. 
The cost of operation, including the consumption of zinc, is claimed 
to be theoretically only 1.3 cents per passenger mile, and practically, 
on account of bad roads, about 2 cents. From the statements of 
the inventors it follows that the capacity per pound of complete cell 
is about 13.6 watt hours at an average voltage of 2.3; this it is 
claimed editorially is no more than is obtained from accumulators 
(it takes a very good accumulator to yield as much as that). No 
further particulars regarding the battery are given, except that the 
German patent is No. 93.427. to Rothmund. The tricycle 1s illus- 
trated by a figure and three diagrams.—F lek. Anz., Oct. 1. 

Tramway from Rouen to Bonsecours.—Huret.—An illustrated 
description of this French tramway line, on which great topograph- 
ical difficulties were surmounted; the whole length of the line is 
3% miles, and the total rise 175 vards. The curves of the line have 
radii of 22, 38, 44, etc.. yards. The overhead trolley system is used. 
The power house in Bensecours has two 200-kw dynamos at 560 
volts.—L’Elec., Sept. 23. 

Long Distance Electric Railroad.—A short article on the electric 
railroad to be built in Northern Ohio from Toledo to Norwalk over 
60 miles, which will be operated from one central power station in 
Fremont. Four 500-kw three-phase alternators will generate cur- 
rent at 15,000 volts, which will be transformed down and converted 
in six substations, at about equal distances along the line, and a 
seventh in the power house in Fremont, each containing three trans- 
formers and two synchronous converters.—R. R. Gaz., Oct. 6 

Electric Railways in Italy.—A note stating that on account of the 
success of the accumulator railway between Milan and Monza. four 
other lines, of a total length of 75 miles, will be operated electrically 
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with accumulators. The 62 miles of railways on the east side of Lake 
Como will also be operated electrically, the water power of the River 
Adda being used.—£lek. Anz., Sept. 28. 

Prevention of Acid Odor in Accumulator Cars.—ULsricut.—A 
short illustrated description of the method used by a German tram- 
way company. ‘lhe chambers for the battery have at their ends 
ventilation tubes, with funnel shaped ends, arranged in such a way 
that the air is forced out of the space for each direction of the run.— 
Elek. Zeit., Sept. 28. 

Bridge Ferry in Rowen.—Cunua.—An illustrated description of a 
peculiar bridge ferry in Rouen, France. There is a steel tower 
220 feet high on each side of the river, the tops of which are con- 
nected by a suspended bridge, provided with four rails on which 
wheels are run holding vertical cables, on which is hung a platform 
car on the level of the streets, and this carries the traffic. The trac- 
tion is electric; the motors seem to be on the car, and they appear 
to run it by means of a cable on a drum; the controller is on the 


car.—La Nature, Sept. 30. 
REFERENCES. 

Underground Tunnel Tramway in Berlin.—A description of the 
tunnel under the River Spree from Stralan to Treptow in Berlin, 
which was recently opened. In 1891 the General Electric Company, 
of Berlin, presented to the city authorities a project for a network 
of underground tunnel tramways, which, however, was considered 
impracticable by the city architects on account of local topographical 
difficulties. The company differed in this view, and erected the 
present trial line under the River Spree. The tunnel has a length 
of 497 yards.—Elek. Zeit., Sept. 28. 

Traction Resistances.—BLONDEL. 
searches concerning the formulas for the traction resistance of rail- 
road trains.—Le Mois Sc. et Ind., July. 

Automobile.—An illustration with a short description of a new 
Riker electric automobile—Sc. Amer., Oct. 14. 

Automobile Batteries —BuNce.—An article of a popular nature 
on the charging and the care of batteries for automobiles.—Sc. 
Amer. Sup., Oct. 14. 

Electric Automobile in Chicago.—An article on the introduction 
of electric automobiles in Chicago by the Illinois Electric Vehicle 
Transportation Company, with two illustrations of electric cabs.— 
West. Elec., Oct. 7. 

Berlin Automobile Exhibition. —A short description with an illus- 
tration of the Siemens & Halske automobile omnibus, referred to in 
the Digest, Oct. 14.—West. Elec., Oct. 7. 

Electric Canal Boat Towing.—KLINGENBERG.—A French transla- 


9 ao 


tion in abstract of the article mentioned in the Digest, Sept. 2. 
L’Eclairage Elec., Sept. 9. 

Rheostat and Interrupter.—BAINVILLE.—A_ well-illustrated de- 
scription of a rheostat for use on automobiles, and of an automatic 
circuit breaker, devised by Ellison.—L’Elec., Sept. 30. 

Municipal Ownership of Tramways.—Two communications dis- 
cussing at some length the well-known advantages and disadvan- 
tages of municipal ownership of electric tramways.—Lond. Elec. 


Eng., Sept. 30. 





A long article on recent re- 


INSTALLATIONS, SYSTEMS AND APPLIANCES. 


Isolated Plant.—A description of a plant in a large building in 
Chicago, the chief feature of interest being the arrangement of 
the dynamos and engines on the “Arnold System” by means of 
which they are all in line, and may be coupled together or run in 
different combinations, by solid and tubular shafts running through 
them. A cross section is given of these shafts, and the three-way 
clutches between them, with a complete account of the various means 
of connecting up the several dynamos to the different engines. An- 
other peculiarity is the arrangement of the switchboard connec- 
tions of the generators. The latter are compound wound machines, 
but are run in connection with a storage battery which is not fitted 
with a differential booster. In order to provide a proper distribu- 
tion of the load the generators are fitted with switches by means 
of which they can be run shunt wound, the series coils being cut 
out of service. For use when running compound, an equalizer is 
provided, there being only one equalizer, while there are two sets 
of positive and negative buses, one for power and one for light 
The storage battery is fitted with an end-cell switch for regulation 


and with a plain separately excited booster for charging.—d mer 
Elec., Oct. 
Frankfurt.—A reprint of a long annual report of the electric 


plant at Frankfurt, Germany, for 1898, generating alternating cur- 
rent for suppsying 84,011 lamps of 16-cp and 308 motors of 4470-hp. 
The motors are of the single phase induction type. For supplying 
the tramways with continuous current, three synchronous motors 
each of 740-hp are directly coupled to continuous current dynamos. 
The average output was 8750-kw hours per day in 1898 against 7386 
in 1897.—Zeit. f. Beleucht, Sept. 30. 

Darwen.—An illustrated description of this new English munici 
pal lighting plant. There are two shunt dynamos generating 300 
amperes at 500 volts; as a traction load is contemplated, they are 
provided with series windings which enable them to be used as 
compound machines at 550 volts if.desired. A balancing converter 
and two boosters are installed. Either side of the converter can 
supply a make-up current of 100 amperes at 250 volts, and either 
of the boosters can raise the voltage by 80, if a current of 80 am- 
peres is passing through it. There is also a battery of 250 cells, hav 
ing a capacity of 600 ampere hours at a 120-ampere discharge rate 
and giving 250 amperes without injury for short periods.—lond 
Elec., Elec. Eng., Sept. 20. 

Electricity on Board Ship.—A very short description of the elec 
trical equipment of the Cunard line Steamer Ivernia. The ship is 
lighted electrically throughout, two dynamos furnishing the current 
for 1500 lamps of 8-cp. There is also a searchlight of 20,000-cp. 
For ventilating the various rooms and the hold, “some 3-hp elec- 
tric motors coupled to ten 30-inch fans” will be used. Five of.these 
fans drive cold air through steam heaters, the air thus heated being 
carried into: the various cabins and saloons by special ducts. The 
other five fans exhaust foul air from the hold at the rate of 12,000: 
cubic feet per minute. For numerous other purposes electric motors 
are also used.—Lond. Elec. Eng., Sept. 20. 

Artificial Ice Manufacture.—HosPita.ier.—An article describing 
the Holden method of making ice and pointing out that the manu 
facture of artificial ice should become an adjunct to electric central 
stations, as electric light is used: principally in the winter, and. ice ir 
the summer.. Central stations should either take up this industry 
themselves or interest other parties, such as hotels, restaurants. hy 
furnishing power for this purpose at the hours of small load at a low 
rate. It is an important point in the manufacturing method of 
Holden, that it requires only a few hours and not days, of continuous 
running; as in the usual methods.—L’/nd. Elec., Sept. 25.—An illus 
trated description of this method of making ice, may be found in Sc. 
Amer., Sept. 2. It is quite a departure from existing practice and 
involves an important reduction, both in the size and first cost of the 
plant and in the cost of manufacture. 

REFERENCES. 

Direct Current Switchboard.—A short illustrated description ot 
the five-paneled Westinghouse board for direct-current lighting and 
power erected at the plant of the Tark Gate Steel & Iron Co., of 
Liverpool, England.—West. Elec., Oct. 7. 

Apparatus for Synchronizing Alternators.—MUELLER.—A French 
illustrated abstract of the article noticed in the Digest July 8&- 
L’Eclairage Elec., Sept. 16. 


WIRES, WIRING AND CONDUITS. 


Interior Wiring.—KNox.—A continuation of the serial on this sub 
ject taking up the new requirements of the Underwriters’ rules: with 
regard to outlet boxes and describing and illustrating a dozen or 
more forms complying therewith. The revised rules say that in- 
terior conduits must be equipped at every outlet with an approved 
outlet box and the conduits where they enter junction boxes and ail 
other outlets must be fitted with a capping of approved insulating 
material, fitted so as to protect the wire from abrasion. The wis- 
dom of the former rule is considered to be beyond question, while 
Amer. Elec., October. 








the latter is open to discussion. 


ELECTRO-PHYSICS AND MAGNETISM. 

Lead Peroxide as Coherer Substance.-—SuNpORPH.—An account of 
an investigation of the peculiar property of peroxide of lead to de 
crease in conductivity under the influence of electric waves, which 
has hitherto been held to disprove Lodge’s theory of the coherer 
based upon the formation of conducting chains by the welding to 
gether of successive particles. He found that a current of 8.5 milli 
amperes, flowing through a cell containing a powder of peroxide 
lead, was reduced to 6.25 milliamperes after two minutes’ exposure 
to electric waves, and to 5 milliamperes after 20 minutes, and that 
at the same time the amount of the peroxide of lead was slightly 
reduced He does not seem to have been able to find the: 
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reason of this reduction. He thinks that peroxide of lead 
contains some moisture, which is evaporated by the sparks. What- 
ever change takes place, seems to be confined to the neighborhood of 
the terminals; the positive pole becomes hotter than the negative.— 
Wied. Ann., No. 9; abstracted.in Lond. Elec., Sept. 29. 

Properties of Becquerel Rays.—BEHRENDSEN.—An account of an 
experimental investigation confirming the identity of the properties 
of Réntgen and Becquerel rays. He found that the latter are capable 
of exciting fluorescence in a plate of fluorspar, and definitely dis- 
proved their polarization. A highly active substance is obtained by 
sublimating powdered pitch blende.—IVied. Ann., No. 9; abstracted 
in Lond. Elec., Sept. 29. 

Evster and Geire..—An account of another investigation made to 
discover the origin of Becquerel rays. Their results are not conclu. 
sive, but they believe Becquerel rays to be Réntgen rays of small in- 
tensity.—Wied. Ann., No. 9; abstracted in Lond. Elec., Sept. 22. 

Diffusion of Cathode Rays.—KAUFMANN.—An account of a con- 
tinuation of the researches of Lenard, who had found that cathode 
rays traversing a gas are partly absorbed by it and partly diffused, « 
greater degree of diffusion coinciding with a greater absorption. 
The product of the diffusion into the difference of potential and 
divided by the pressure was found to be constant, being 5650 for 
nitrogen, 6830 for carbonic acid and 730 for hydrogen.—Wied. Ann., 
No. 9; abstracted in Lond. Elec., Sept. 29. 

Deflection of Réntgen Rays Behind an Obstacle-—MALaco.i! and 
BoNnaACcINI.—A critical summary from which they conclude that there 
is no true deflection, the apparent deflection being due to diffusion or 
to secondary rays by transformation.—Roma. Rk. Accad. Lincei 8, p. 
296; noticed in Science Abstracts, September. 

Atmospheric Electricity—FroMeENT.—Some theoretical remarks 
based upon the supposition that a continuous current is not really 
continuous, but a very quick succession of discharges, as an effect of 
condensation and induction. He thinks that “the high spheres of 
our atmosphere are induced by other heavenly bodies,’ and that 
many atmospheric phenomena result from such induction.—L’Elec., 
Sept. 23. 

Zeeman Effect.—Vo1cr.—A theoretical investigation, based upon 
the Hertzian equations, the field being regarded as dependent upon 
the presence of ponderable matter. For media with sharp absorption 
lines, the formulas indicate a definite influence of an electric field in 
the shape of doublings or displacements. Some remarkable con- 
verse phenomena also follow from the same formulas, such as the 
production of a constant electric field in acentric crystals, and a 
variation of the inductivities of centric crystals and of isotropic 
bodies by the action of light. He has, however, made no experi. 
ments.—Wied. Ann., No. 9; abstracted in Lond. Elec., Sept. 209. 

The Magnetic Flux in Permanent Magnets.—GAsnirer.—An illus- 
trated account of measurements made on different parts of three 
permanent horseshoe magnets with and without the keeper. The 
results differ in an important point from those usually accepted. It 
is usually supposed that the magnetic flux in a permanent magnet 
has a certain value and that this value is exactly the same whether 
the keeper is attached or not, the only difference being the distribu- 
tion of the lines of magnetic flux, and not their sum; therefore the 
magnetic flux in the bend of the magnet should be the same, whethe: 
the keeper is attached or not, as there should be no straying of lines 
of force in any case at this point. His measurements, however. 
show a difference of the fluxes at this point, it being in the first of 
the three magnets 10,380 lines without the keeper, 11,100 with keeper ; 
in the second 14,160 and 15,210, and in the third 6980 and 7620 respec 
tively.—L’/nd. Elec., Sept. 2 

Terrestrial Magnetism.—EsCHENHAGEN.—An abstract of an articiv 
giving the results of the measurements of terrestrial magnetism, 
made in the Meterological Institute of Potsdam, Germany. In a 
small transportable observatory in Berlin and Spandau an investiga 
tion was made of the influence of the return currents of electric rail 
ways. The greatest distance at which disturbing influence amounting 
to o.oooo1 C. G. S. units of the constants of terrestrial magnetism. 
could still be observed, was 4.7 miles. The amount of the disturb- 
ance seems to be inversely proportional to the first power of the 
distance, from which it seems that these earth currents spread out 
in a plane.—lWied. Ann., 68, p. 917; abstracted briefly in lek. Zeit., 


’ 
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REFERENCES. 


Gaseous Conduction in Incandescent Lamps.—Starx.—Longer ab 
stracts of the three papers noticed in the Digest Sept. 22.—Elek. 
Zeit., Sept. 28. 
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The Electrostatic Theorems.—Savuret.—A highly theoretical ar- 
ticle—Jour. Phys. Chem., 3, p. 232; abstracted with some of the 
equations in Science Abstracts, September. 

Slow Oscillations.—Koenic.—A long illustrated French abstract of 
the article mentioned in the Digest May 6.—L’Eclairage Elec., Sept. 
10. 

Magnetic Properties of lron at Low Temperature.—CLaupe.—The 
French Acadamy paper, with results and diagram, mentioned in the 
Digest Oct. 7.—L’/nd. Elec., Sept. 10; L’Eclairage Elec., Sept. 9. 


ELECTRO-CHEMISTRY AND BATTERIES. 

The Decomposition Préssure of Solid and Fused Electrolytes.— 
GARRARD.—A preliminary account of an experimental investigation 
A cell, containing the solid or fused electrolyte with carbon elec- 
trodes, is supplied with a current of a successively increasing pres- 
sure; in the curves representing the relations between the pressure 
and the current, the decomposition points are shown by sharp bends. 
For bivalent fused neutral salts, two well defined decomposition 
points were found. For instance, iodide of lead at 495° C. has de- 
composition points at+0.396 and 0.705 volts. This is analogous to 
the case of water, and, as with the latter, only the first decomposition 
point is in agreement with the formula of Helmholtz stating that the 
difference between the decomposition pressure and the formation heat 
is equal to the product of the absolute temperature and the tempera- 
ture coefficient of the decomposition pressure. Monovalent neutral 
salts have only one decomposition point: iodide of potassium of 674° 
C. at 0.833 volt, iodide of sodium of 650° C. at 0.812 volt, chloride of 
silver of 560° C. at 0.752 volt, bromide of silver at 0.469 volt, iodide 
of silver at 0.348 volt. In this case the results are in agreement with 
Helmholtz’s formula. Fused bromide of lead behaved peculiarly; if 
the pressure increases, the current increases first up to maximum, 
then decreases rapidly and increases and decreases again. At the 
decomposition point there is a great increase of the internal resist- 
ance, resulting from an attack of the anode by the liberated bromium, 
so that probably a combination takes place covering the anode with a 
film of gas.—Zeit. fuer Elektrochemie, Sept. 28. 

Electrolytic Deposition of Vanadium.—CowPrer-CowLeEs.—A good 
deposit can be obtained from a solution of 1.75 parts of the vanadic 
anhydride and 2 parts of caustic soda in 160 parts of water; to this 
a.e added 32 parts of hydrochloric acid; the solutions should be kept 
at 100° C., electromotive force should be 1.85 volts and the current 2 
amperes per sq. decimeter of the electrode—Chem. News, March 30; 
noticed briefly in Le Mois. Sc. et Ind., July. 

Iron Consuming Batteries —BrApLe.—He obtained good results 
with iron in the poroyis cup and ferric chloride as the electrolyte; the 
iron only reduces the electrolyte in tne porous cup, that around the 
carbon being reduced only on closed circuit; the latter part of the 
electrolyte may be reoxidized by suitabie reagents.—Soc. Chem. Ind. 
Jour., 18, p. 332: noticed briefly in Science Abstracts, September. 

REFERENCES. 

Polarization Capacity.—Scorr.—An account of an experimental in- 
vestigation of the influence of the pressure and of a continuous cur- 
rent polarization upon the capacity of several polarizable electrodes 
in normal sulphuric acid. Platinum, gold, aluminium, silver, lead 
and mercury were investigated.—Wied. Ann., Vol. 67, p. 388; ab- 
stracted, with an illustration and two tables, in Zeit. fuer Elektro- 
chemie, Sept. 28 

Electrolytic Reduction of Organic Combinations.—An account of 
some recent researches of Elbs, Loeb, Moeller, Tafel and Baillie 
The article is chiefly of a chemical nature.—Elek. Anz., Sept. 28. 

Thermal Relations in the Voltaic Cell_—Coorer.—A theoretical dis 
cussion of the thermal effects in voltaic cells from a forthcoming 
treatise; it does not seem to contain anything new.—Lond. Elec., 
Sept. 29. 

Electrolysis and Electrochemistry.—A note on a report of a special 
committee of the British Association. It refers to an investigation, 
now in progress, of the conductivity and the freezing point of very 
dilute aqueous solutions. Practically no information is given in the 
note.—Lond. Elec. and Elec. Eng., Sept. 29. 

Electrometallurgy.—THUurRston.—A very long article, largely of a 
historical character.—Sib. Jour., June; noticed briefly in Le Mois. 
Soc. et Ind., July. 


UNITS, MEASUREMENTS AND INSTRUMENTS. 
Determination of the E. M. F. of Storage Batteries.—The end of 
the charge or discharge of a storage battery is usually determined by 
the measurement of the voltage at the terminals, which method can 
be used. however. only as long as the variations of the current are 
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small. Hoepfelt has devised an instrument which enables one to 
measure the true e. m. f. of the battery (as distinguished from the 
difference of potential) at any moment, independently ot the current 
which is flowing at the time, so that the time of the dropping of the 
e. m. f. at the end of the discharge and the time of the increase at 
the end of the charge can be observed. This method is based upon 
the fact that the internal resistance of an accumulator is nearly con- 
stant, as long as there is no production of gases, and that the polariza- 
tion is nearly proportional to the current and equal to the product of 
tue current and a function of the time, which is constant except im- 
mediately after a variation of the current. Hence, except for very 
small time intervals after a variation of the current, the e. m. f. 
which the battery would show at any moment on open circuit, can be 
given by the formula e = k + i (w+ c) for a battery which is dis 
charging, and by the formula e = k —i (w +c) for a battery which 
is charging, e being the e. m. f., & the voltage at the terminals, 7 the 
current, w the interral resistance and ¢ a value dependent upon the 
polarization and nearly constant except for small time intervals after 
2 variation of the current. This value e is indicated at any moment 
by the device of Hoepfelt; the instrument has two coils, one a shunt 
and the other a series coil, as in a wattmeter; but both of them are 
wound on the same cylinder, and move together as one, in the field of 
a permanent magnet. The connections are such that when the bat 
tery is discharging, the currents in both coils are in the same direc 
tion and their magnetic effects are added; and when it is charging 
the magnetic effect is the difference between the two. As the torque 
acting on the first coil is proportional to the voltage on closed circuit, 
and that acting on the second coil is proportional to the current, by 
choosing a proper value of a resistance to which the second (or cur- 
rent) coil is connected in parallel, the combined magnetic action on 
the two coils enables one to measure the values of ¢e in the two above 
equations, for a discharge and for a charge. The coils show by a 
dletlection, the end of the charge or discharge, while they remain 
nearly in the same position during the rest of the time, no matter 
what current is flowing in the main circuit. The only objection to 
this method is that the polarization varies greatly immediately after 
variations of the current, so that during these short intervals of 
time, the coils remain at rest. To prevent this, Hoepfelt substitutes 


an auxiliary accumulator for the resistance to which the current coil 


is connected in parallel. The explanation of this is not clear; that of 
the rest of the apparatus is also difficult to understand.—Zeit. fuer 
Llek., Aug. 27; Elck. Rund., Oct. 1. 

Electric Units —Lavrio..—-In a communication he points out that 
the theoretical unit of energy is the joule, while the practical unit is 
the kw-hour, and not the joule multiplied with a power of 10. if 
the time-length-force system is used instead of the time-length-mass 
system, two different units of the energy are also obtained, not diffe-- 
ing simply by a factor of a power of 10, namely, kilogrammeter an1 
hp-hour. He asks the question whether, if new units are to be in 
troduced, it would not be more suitable to introduce the hour as the 
unit of time, instead of the second, and to measure smaller interval, 
of time by decimal parts of the hour, or to keep the second as unit 
of time and to use in theory as well as in practice, a unit of energy 
based on the centimeter-gram-second system ?—L’/nd. Elcec., Sept. 10. 

C. G. S. Electromagnetic Units —Hospiravier.—An article contain 
ing the communication of Blondel, which was translated in full in the 
Iktec. WorLp AND Enc. of Sept. 23, together with some remarks of 
Hospitalier. He does not favor the proposition to use the names of 
famous physicists for the units, but considers such simple names a; 
<lyne and erg to be the best. He sums up his remarks by saying that 
the exclusive use of c. g. s. units in electric science and industry is 
very desirable and hopes that there will be a most simple, well soun’ 
ing and international coinage of names; he thinks that the names pro 
posed so far do not seem to fulfil the conditions required for suc 
cess.—L’Jnd. Elec., Sept. 10. 

Incandescent Lamp Photometry.—An exposition cf the “same cir- 
cuit” method of photometry which is much used by lamp manufac 
turers and is practicable for central station work, eliminating as it 
does all voltmeter readings, corrections and calculations. In thi; 
method the lamp to be tested and the working standard are supplied 
from the same circuit and, since the candle-power of the two will 
vary together with any change of the voltage, the relative candle 
power remaining the same, the indication of the photometer will no: 
he affected by fluctuations of the voltage. For adapting one working 
standard to lamps rated at different pressures the working standard 
is connected in series with a graduated resistance, this resistance be 
ing sufficient to take up the difference between the rated pressure of 
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the working standard and the rated pressure of the lamp which is 
being tested. ‘he measurement can be carried on at any pressure, 
steady or fluctuating. —Amer. Elec., October. 

Vulcan Meter.—A short description of this French meter. The 
motor part is the same as in the Elihu Thomson meters, the chief dif- 
ference lies in the mechanical arrangement of the brake, which con- 
sists of a cylindrical rim of copper revolving between the poles of a 
number of vertical horseshoe magnets. The position of this cylin- 
drical ring on the axis is varied, to adjust the constant of the instru- 
ment. The U-shaped magnets are criticised on the ground that 
errors are likely to arise Owing to the currents induced in the copper 
ring tending to force the lines of magnetic flux towards the bend of 
the U.—Lond. Elec. Eng., Sept. 29. 


TELEGRAPHY, TELEPHONY AND SIGNALS. 

Wireless Telegraphy.—F.LemMinc.—A brief communication stating 
that some of the signals given during the recent meeting of the 
British Association between Dover in England and Wimereux in 
France, were detected at Chelmsford, a distance of 90 miles. Subse- 
quent experiments showed that the transmission of messages be- 
tween Wimereux and Chelmsford is satisfactory without any in- 
crease in the height of the Wimereux mast.—In some editorial notes 
it is stated that some time ago it was announced that Marconi was 
developing an apparatus with which pairs of stations might be iso- 
lated from surrounding influences. Such an apparatus is, however, 
not generally in use in the group of stations to the southeast of Eng- 
land. During the British Association meeting the method adopted 
was to send a special call to the station wanted, all the other stations 
receiving, but taking no notice. Two methods which, if skilfully de- 
veloped, would enable two stations to be isolated, are briefly dis- 
cussed. The one js to cut off the ether waves by metallic screens 
from every other direction than the desired one.. The other is to 
focus the rays by means of reflectors or refracting pitch lenses, after 
the manner of a searchlight. It is, however, not certain that ether 
waves once started on a well defined straight course would pursue it, 
as most of the intervening objects would probably exert an appre- 
ciable deviating influence.—Lond. Elec., Sept. 29. 

Combined Telegraphing and Telephoning.—Cotarv.—A_ mathe- 
matical investigation concerning the Van Rysselberghe anti-inductive 
combination of telegraphs and telephones on short lines, from which 
he concludes that the sinusoidal current in the line has maxima and 
minima intensities approaching 10 per cent. of the normal line cur- 
rent. He practically proves that in this system the currents and po 
tentials are by no means of a simply damped form. In a second 
paper he makes some further calculations showing that at every in- 
stant the line currents are equal and opposite and that whatever cur- 
rent goes to earth by the condenser at one of the stations comes back 
into the system by the other condenser, and that the earth connec- 
tion plays no part (a statement which is not clear). The system 
greatly increases the telephonic received currents for women’s voices, 
but diminishes those for men’s voices.—Bull. Asso. Ing. el Liege, 9. 
pp. 477 and 497; abstracted in Science Abstracts, September. 

REFERENCES. 

Relay for Wireless Telegraphy—Dary.—An illustrated descrip- 
tion of a relay or repeater devised by Guarini. It is a combined re- 
ceiver and transmitter, which if placed between two stations, re- 
ceives feeble waves from the one and transmits stronger waves to the 
other, so that it is possible to send wireless telegrams over any dis- 
tances. The somewhat complicated connections are represented in 1 
diagram. It seems, however, that this apparatus has not yet been 11 
practical operation.—L’Elec., Sept. 30. 

Fuses for Telephone Lines.—Strecker.—An illustrated paper read 
before the Electrotechnical Society of Berlin, describing some fuses 
for telephone lines for protection against tramway currents.—Elek. 
Zeit., Sept. 28. 

American Telephone Practice.—Mi.ter.—A continuation of the 
serial on this subject, giving the necessary tests for the insulation re- 
sistance of underground cables.—Amer. Elec., October. 

Electrical Signal System for Battleships.—In the abstract under 
this title in the Digest Oct. 7, the cross references to a previous ar- 
ticle in the Digest should read Sept. 18, 1897, not Sept. 18 of this 
year. 

MISCELLANEOUS. 

Magnalium.—A note on Mach’s magnalium, which is an aluminium 
alloy consisting of 10 to 25 parts of weight cf magnesium, and 100 
parts of aluminium. This alloy is claimed to have not only all ad- 
vantages of aluminium, but can also be worked with cutting tools. 
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Its specific gravity is even lower than that of aluminium.—Elek. 
Anz., Sept. 7; Elec. Tech., Sept. 15. 

New Alloy Partinium for Motor Cars.—A note stating that the 
alloy partinium is used very largely by motor car builders in France 
instead of aluminium, and that it is being tried by motor car builders 
in England. Partinium is a new alloy of aluminium and tungsten, 
the percentage of each being varied as desired. It is very much 
cheaper than aluminium (presumably meaning for the same strength), 
is nearly as light, and possesses greater “resistive qualities.” Its 
specific gravity is about 3, and its tractive resistance is 32 to 37 klgr. 
per sq.mm.—ZJ/nd. and Iron, Sept. 29. 

Tanning.—UNwIn and Gorpon-PaArKEr.—An account of tests made 
with leather tanned by the Groth electric process, which has been in 
operation for two years in Wenersborg in Sweden. They found that 
such leather has a higher resistance against rupture and elongation 
than leather tanned in the ordinary way. In the abstract from which 
this is taken, no technical information is given regarding the process. 
—L’Eclairage Elec., Sept. 16. 

Discharge of Torpedoes.—Lioyp.—A note quoting a statement 
from a British Association paper as to the necessity of safety arrange- 
ments to render it impossible to fire the inner tube unless the sluice 
valve is entirely open and the running-in screw is out of gear. He 
points out that this can be accomplished easily electrically, while a 
mechanical firing gear is complicated. Therefore only electric gear 
is used for firing the inner tube.—Lond. Elec. Rev., Sept. 29. 

Expansion of Porcelain With Rise of Temperature.—Brprorv.— 
An abstract of a British Association paper, giving an account of his 
determination of the linear expansion of porcelain from 0° C. to 
830° C. Between 0° C. and 600° C. the results are represented fairly 
well by the formula % fo (1 + 34.25 X 10°77 ¢+ 10.7 10 10 72) ,— 
Lond. Elec., Sept. 22. 

Electric Tree Forcing.—A note stating that since the installation 
of the electric tramways in Brussels on Louise Avenue, the foliage 
of the chestnut trees begins to turn brown and drops early in August 
and then buds and even blossoms again in October. The trees on 
the opposite side of the tramway behave normally.—Lond. Elec. Eng., 
Sept. 29. 

An Electrical Club.—An account of the Y. M. C. A. Electrical 
Club of Chicago, which is perhaps the most active association of its 
kind in the country. A room has been set aside for use as an elec- 
trical laboratory and about $1000 worth of apparatus has been col- 
lected for it. A fund of $2000 is being raised for the testing of prac- 
tical measuring instruments. The club has also the nucleus of a cir- 
culating library. An annual banquet is held each year and meetings 
are held on the last Friday of each month.—Amer. Elec., October. 

Electric Light Baths—A note on such baths, which seem to be 
used now to a large extent in Germany instead of Russian and 
Roman baths. The body, except the head, is in a box furnished 
with mirrors and either 48 incandescent lamps or 4 are lamps of 9 
amp.—Elek. Anz., Sept. 21. 

Seeing by Electricity.—A note from the daily press that a Russian 
electrician, Dr. Stiens, claims to have discovered an electrical process 
by which he can make the blind see, not through their eyes, but 
through their brains. No description is given—Lond. Elec. Eng., 
Sept. 22. 








REFERENCES. 

Electricity for Weaving.—StrRAHL.—An article of a general nature 
on the use of electric power to drive mechanical weaving machines, 
and on electromagnetic signal apparatus to automatically show if 
anything in the machine is wrong, or to switch them out auto- 
matically in such cases.—Elec. Tech., July 31. 

Electricity in Agriculture —Buse.—The first part of an article dis- 
cussing the use of electricity for accelerating the germination of 
plants; it includes an account of former researches.—L’Elec., Sept. 
16. 

Animal Electricity—Hep_tey.—An account of some researches of 
Du Bois-Reymond, Hermann and Burdon-Sanderson, in animal elec- 
tricity—Lond. Elec. Rev., Sept. 22. 

Light Cure-—HeEpLtry.—An account of some researches concerning 
the use of light, especially electric light, for curing diseases, such as 
lupus.—Lond. Elec. Rev., Sept. 209. 

The Centenary of the Electric Current.—FLEMING.—A long, illus- 
trated abstract of a lecture at the recent meeting of the British Asso 
ciation at Dover, giving an account, illustrated by many experiments, 





of the researches on electricity from Volta to the latest achievements 


in wireless telegraphy. Messages were despatched during the lec- 
ture to various wireless stations, including one to the French 





ELECTRICAL WORLD anp ENGINEER. 627 


Academy in Boulogne, and answers were received.—Lond. Elec., 
Sept. 22; El’ty, Oct. 11. 

Verlikon Works.—A well illustrated description of the works of 
this large company in Switzerland, which were referred to in the 
Digest Sept. 16.—Lond. Elec. Rev., Sept. 20. 

Bunsen.—Howe.—An account of the life and work of the late 
Prof. Bunsen.—Science, Sept. 29.—~A short biography by Van’t Hoff 
with a good full-page portrait, is given in the Zeit. fuer Elektro- 
chemie, Sept. 21. 

The Electrotechnical Institute of the High School in Karlsruhe.— 
A description of this institute which was opened in 1895.—Zeit. fuer 
Llektrochemie, Aug. 24.—A well illustrated English description is 
given in the Lond. Elec. Rev., Sept. 22. 

British Association Meeting-—The annual meeting took place in 
Dover from Sept. 13 to 21, Sir Michael Foster being the president of 
the Association, and Prof. Poynting of the Electrical Section. Those 
of the electrical papers which have been reprinted are or will be no- 
ticed under their respective headings in the Digest. Accounts of the 
proceedings are given in Lond. Elec., Elec. Rev., Elec. Eng., Sept. 22. 

Electrical Congress in Vienna.—A French account of this congress, 
which was referred to in the Digest Aug. 5.—L’Eclairage Elec., July 
29, Sept. 16. 

+ ee 
New Books. 


TRANSMISSION DE L’ENERGIE ELECTRIQUE PAR UN 
FIL ET SANS FILS. By Emile Guarini-Foresio. Liege: Im- 
primerie Liegeoise, Henri Poncelet. Paper, 50 pages, 13 dia- 
grams. 

TELEGRAPHIQUE ELECTRIQUE SANS FILS. By Emile 
Guarini-Foresio. Liege: Imprimerie Liegeoise, Henri Poncelet. 
Paper, 16 pages. 

The brochures bearing the preceding titles are a couple of exposi- 
tions of the author’s understanding of the present art of transmitting 
energy by means of electricity either without a special conducting 
system or by means of a single wire, not, however, employed in the 
ordinary sense of a grounded line. The opening pages are interesting 
as detailing experiments determining the opposition encountered by 
Hertzian waves, the method of overcoming such obstacles by the use 
of an elevated conducting wire, and an explanation of the formula 
whereby the effect of this wire may be calculated. The author then 
takes up the question of transmitters and discusses at length the 
familiar Kelvin formula that 7 < viz and discusses the conditions 
of apparatus to be used from the indications of the formula. 

He then branches off into a description of a particular form of re- 
ceiver and transmitter invented by himself and discusses at length 
the specifications covering them. 

The succeeding pamphlet practically amounts to a postscript to the 
first one, in which the more recent patent specifications are discussed, 
some changes in the receiver proposed by the author enumerated 
and his specifications revised. 


BOOK RECEIVED. 
HANDBUCH DES TELEGRAPHENDIENSTES DER EISENBAHNEN. By A. 


Prasch. Wien: A. Hartleben’s Verlag. 207 pages, 144 illustrations. 
Price, 3 marks. 


Improved Roller Bearing and New Anti-Friction Equip- 
ment. 





A new type of roller bearing is shown in Figs. 1 and 2, the wear 
parts of which can be inexpensively renewed, and which also admits 
of simple and exact adjustment for wear. Referring to Fig. 1, it 
will be seen that the two adjustable cradles carrying the roller bear- 
ings have fitted in them conical wear parts, 4, which may be renewed 
when the wear on the same becomes excessive. Small amounts of 
wear are taken up by means of the adjustable cradles, a washer being 
placed between the cradle and its side bearing. No wear coming on 
the cradle, its life is indefinite. An automatic machine is supplied 
the user for making the new wear parts, which, it is claimed, can be 
done for a cost of about one cent. Fig. 2 gives a view of a roller 
bearing as actually manufactured. 

In Figs. 3 and 4 are illustrated an improvement in trucks, the same 
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being applicable to heavy carts, automobiles and cars. Fig. 3 gives a 
view of the mechanism diagrammatically, and Fig. 4 is a view of an 
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FIG. I.—SECTION OF KOLLER BEARING, 
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electric omnibus fitted with the mechanism. On the frame support 
ing the body of the vehicle are two securely braced vertical guides 
or horn pieces, located near the wheels of the carriage, the wheels 





FIG. 2.—PERSPECTIVE VIEW OF ROLLER BEARING. 


being firmly secured to the axle, as in the case of an electric railway 
motor. Between the two bearing surfaces of each of the vertical 
guides are bearing boxes, one of which fits on the axle and the other 
to an axle above carrying a gear wheel. This gear wheel meshes 
with a pinion on the carriage axle and also with the minion of tlic 
driving electric motor. The diameter of the friction wheel is about 





VIEW ATC D 
FIG. 3.—IMPROVED TRUCKS. 
six times greater than that of the pinion on the carriage axle, anJ 
consequently the journal friction will be reduced in the same propor 
tion. It is claimed that by this means the tractive effort is decreased 
from 80 to 87% per cent.; that there is a saving in wear and tear of 


has been evolved, which is claimed to prevent the sticking of this 
generally troublesome part of the mechanism. The lamp is equipped 
with two solenoids and a U-shaped core. The skeleton for the sole- 





from 55 to 60 per cent., and in lubrication of from 50 to 75 per cent., 
and that hot axle boxes are impossible. In the case of automobiles 
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FIG, 4.—ELECTRIC OMNIBUS. 


provision is made for turning curves by a releasing gear which  per- 
mits either of the wheels to turn on the main axle. The inventor of 
the above improvement is Mr. W. J. Brewer, an English civil engi- 
neer, who has occupied positions of responsibility in the Indian and 
other engineering branches of government service. 
> 
The “G. I.’’ Co.’s New Alternating-Current Lamp. 


In the accompanying illustration is shown the new “G. I.” en- 
closed-are, constant-potential, alternating-current lamp of the Gen- 
eral Incandescent Are Light Company, of New York. In its design 
great care was taken to secure a satisfactory contact between the 
upper carbon and the central tube, for the purpose of carrying the 
current from the source of supply to the movable upper carbon. 
The current for the upper carbon is supplied through a flexible wire, 
which is applied to the lamp in a novel manner, which, it is claimed, 
will obviate a large part of the trouble heretofore experienced with 
are lamps, especially those constructed for alternating current. 












ALTERNATING CURRENT LAMP. 





In designing the dashpot it is stated that a new mechanical idea 
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noids is made of vulcabeston, moulded into the proper shape. This, 
while a rather expensive construction, is used for the reason that it 
cuts down the heating effect in the coils about 25 per cent. The wire 
used in the coils has a carrying capacity of 25 per cent. above the 
maximum required by the lamp. The suspension of the solenoids is 
also an entirely new feature for which a patent has been applied, and 
which will, it is stated, prevent any vibration being transmitted to 
the lamp frame. A special device has been provided, the result of 
which is the confinement of all vibration of the U-shaped core within 
itself, thus preventing the mechanism from rattling. 

Another feature of the new lamp is the choke coil, which, being 
made in two sections, insures ease of repair in case of trouble in 
the hands of the ordinary user. These coils are machine-wound and 
provided with suitable loops, which allow a great range in adjust- 
ment, making the lamp suitable for any commercial circuit. Much 
care has been taken to produce a quick, simple and practical trim- 
ming device, by the use of which it is said to be impossible for the 
inner globe to crack by its own expansion. To the outer globe is 
screwed a metal ring provided with two substantial spring catches. 
These catches hook into the rim of the outer cover, thus supporting 
the globe and making a dust-proof and practically waterproof joint. 
When the lamp is to be trimmed, it is only necessary to pull out 
these catches and lower the outer globe, which will then be sup- 
ported by two chains. This permits free access to the inner globe. 

The carbons used are 9% inches by % inch, cored or solid, in the 
upper holder; in the lower holder 534 inches by % inch, either cored 
or solid. The length over all is 25 inches with outer globe and 24 
inches with reflector shade. The life will vary from 75 to 80 hours, 
depending on the quality of the carbons. The lamp is designed to 
operate on any frequency from 50 to 133 cycles, being provided with 
an adjustment to maintain the arc voltage at about 75 to 80 with a 
line potential from 95 to 125 volts. 

ee 


Cutter’s Pulley Pole Fixture. 





The fixture, illustrated below, holds the lamp firmly near the 
top of the pole, and yet allows it to be trimmed from the street. 
The cut shows a form of ‘“Cutter’s Lamp-Supporting Pulley” at the 
outer end of the wrought iron bracket, with the latest type of insu- 
lating cross-arm fastened to the safety knob which supports the 
lamp. The bracket itself is easily bolted in place and quite firm, 
while the pole pulley furnished with it guides the rope to the foot of 
the pole. The whole fixture is simple, neat and durable and is made 
by the George Cutter Company, of Chicago. 

(a 
The New ‘“Century’’ Lamp Guard. 





A lamp guard is a very essential attachment in situations where 
lamps are exposed to the danger of fracture by external agencies. 
The guard shown in the accompanying illustration is at once light, 
and easily attachable and detachable, and from the 
dealers’ standpoint it possesses the merit of taking up 
little shelf room. 

One of the cuts shows the guard attached to a lamp, 






LAMP GUARD. 


PULLEY POLE FIXTURE. 
and the other represents the guard removed from the lamp. As will be 
seen it divides in two halves along its longitudinal axis, and when 
The guard while light, is strong 


so opened takes up little space. 
The New “Century” 


and affords abundant protection to the bulb. 


is made by the Wm. Inglis Wire & Iron Works, Detroit, Mich. 
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The Exhibits of Electrical Manufacturing Companies at 
the National Export Exposition. 





Sept. 14, and closes Nov. 30, is a remarkable instance of the 

promptness with which Americans enter new fields of indus- 
try. Inspired by the era of commercial expansion which has followed 
the recent war with Spain, American manufacturers are already mak- 
ing strenuous efforts to develop a large export business. Unfortu- 
nately for the most enthusiastic support of an exposition especially 
designed to obtain export trade, most manufacturers—and this is 
particularly true in the electrical industry—are overworked with do- 
mestic orders and do not care at the present time to seek new busi- 
ness. On this account the number of electrical exhibits is not as large 
as the electrical manufacturing industry in this country would war- 
rant, but that many companies in spite of this hindrance intend to 
send their apparatus in large quantities abroad, is proven by the 
variety and interest of the exhibits described below. 


EXPORT EXPOSITION NOTES. 


THE G. & H. BARNETT COMPANY, Philadelphia, have a case 
full of the product of the Black Diamond File Works, the largest 
sample of this work being the largest file in the world, weighing 210 
pounds. 


THE AJAX METAL COMPANY, Philadelphia, has a booth 
made of bars of babbit metal and containing samples of the company’s 
own make of trolley wheels and harps, journal brasses, street car 
fittings, etc. 

THE ONONDAGA DYNAMO COMPANY, Syracuse, N. Y.., 
makes an exhibit through the Etherington Company, its Philadelphia 
agents. The exhibit consists of a Shepherd engine direct-coupled tu 
a 120-ampere generator connected to a switchboard with S. E. I. in- 
struments and supplying power to lights and a 1-hp motor. 


THE,CONTINUOUS RAIL JOINT COMPANY, Newarly N. 
J., makes an exhibit of its specialty, which consists of an extension 
with ordinary angle or tie plate around below the foot of the rail, 
forming a base plate. This is rolled nine times (it is made by the 
Illinois Steel Company), and its tenacity is shown by samples 
twisted and bent, when cold, to remarkable distortions. 


THE INTERNATIONAL CORRESPONDENCE SCHOOLS. 
Scranton, Pa., make an exhibit about the same as that in the New 
York Electrical Show, consisting of books, sample lesson sheets, etc., 
designed to show any one ambitious to learn more in any of the lines 
taught in the schools the advantages of an education obtained by 
correspondence. The exhibit is in charge of Mr. H. D. Judd. 

THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, 
has, as usual, an extensive exhibit of its graphite products as well as 
interesting specimens of the material in its natural form. Among the 
products designed for electrical uses are commutator brushes, resist- 
ances in various forms and filament winders for incandescent lamps. 
Prominent in the exhibit is one lump of Ceylon graphite exactly as 
mined, weighing 270 pounds, this being the largest piece of graphite 
in the country. 

THE JOHN A. ROEBLING’S SONS COMPANY, Trenton, N. 
J., has a sort of permanent exhibit which is sent from exposition to 
exposition, and is now ensconced at Philadelphia. An interesting 
feature of the exhibit is the collection of samples of work done in the 
company’s new rubber mills which were recently started in Trenton, 
these mills already consuming 1000 pounds of Para rubber a day. 
Besides its extensive line of wires and cables of all sorts, the exhibit 
contains auxiliary apparatus, such as rail bonds, telephone cable ter- 
minals, etc. Mr. D. F. Ivins is in charge of the company. 

THE STANDARD UNDERGROUND CABLE COMPANY, of 
Pittsburg, has a number of showcases illustrating samples of its 
products for street railways, telephone exchanges and electric light 
and power systems. The number of details for cable work made by 
this company and shown in this exhibit is a surprise even to those 
Interesting specimens are those of the 


T's National Export Exposition, which opened in Philadelphia 


who purchase from them. 
Connor junction boxes as especially designed for street railway and 
light and power cables. The company also exhibits a very substan- 
tial cable terminal, and considerable material quite outside the field 
of underground cable work, such as round and flat magnet wire, ete. 


MERCHANT & COMPANY, Philadelphia, occupy a booth over 


which they have arranged an artificial rainstorm constantly dropping 
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on their Star ventilator, with incandescent lamps arranged to light 
the interior of the ventilator and show that no water comes through. 
The booth contains samples of the firm’s extensive line of solder, 
babbit and other alloys, in which the firm has some valuable special- 
ties. One of these is their ‘Best’? babbit, which, in addition to the 
usual copper, tin and antimony, has a small percentage of aluminum 
added. In solder the firm has an unusually complete line of mixtures 
of tin and lead from the very best proportions down to the low 
grades useful in some work. 


THE JANDUS ELECTRIC COMPANY, Cleveland, Ohio, be- 
lieving its products are well suited to the severe conditions and abuse 
likely to be found in foreign countries and a long distance from the 
factory, has in the exposition a sample of each of its types of lamps. 
These consist of the direct-current 110-volt, 5 and 3 ampere lamps 
both instandard and 25-inch lengths, the 220-volt 2!%4 ampere, the con- 
stant-current 6.8 ampere and the alternating current 104-volt 6-am- 
pere lamps. About 50 Jandus lamps of the alternating type were in 
service in the main exhibition hall for illuminating purposes. The 
merits of these lamps are explained by Mr. E. N. Nash, the Philadel- 
phia representative of the Jandus Company. 


MORSE, WILLIAMS & COMPANY, Philadelphia, have in- 
stalled the three main elevators in the exposition building, all of 
which are motor driven. These elevators have a capacity of 2000 
pounds and speed of 200 feet per minute. Morse, Williams & Com- 
pany also have an exhibit in which is a full-sized No. 4 machin: 
driven by a 30-hp Eickemyer motor. The motor is equipped with a 
controller mechanically operated from the car and arranged to auto- 
matically cut out the resistance from the armature circuit when the 
car is started, so that the operator cannot accelerate it too fast. In 
this respect it differs from the elevators in the building, which have 
a switch in the car and mechanically-operated switches in the main 
controller. The firm also shows samples of its half and full Hindley 
worm gear. 

QUEEN & COMPANY, Philadelphia, draw attention to their ex- 
hibit by means of a long Geissler tube artistically bent into a scroil 
reading “Queen & Company,” and excited to brilliant luminescence 
by means of a 15-inch spark coil designed for X-ray work. In addi- 
tion to this illuminated sign the coil operates in series with it a num- 
ber of tubes mounted in the back of the exhibit. The case shows also 
the Queen-Wirt measuring instruments and the well-known line of 
portable testing sets. An interesting instrument is the Queen-Wirt 
portable projection galvanometer for lantern use. This consists of 
an instrument with a needle projecting out horizontally over a 
lantern slide on which a vertical scale is mounted. By inserting the 
slide in the stereopticon the exact position of the needle on the scale 
can be projected on the screen. 

THE OTTO GAS ENGINE WORKS, Philadelphia, has quite a. 
extensive exhibit of its products, larger than that of any other gas or 
steam engine manufacturing house showing in the exposition. The 
exhibit contains as its main features one 60-hp engine driving part of 
the shafting of the main building, and another 60-hp belted to a 
dynamo. These engines have some recently designed features, one 
of which is a new self-starting arrangement which consists of a hand 
pump for pumping air and gas into a chamber connected with the 
cylinder head, where it may be exploded when the piston is at the 
proper point of the cycle, giving the engine an initial impulse suff- 
cient to turn it over and allow it to bring itself up to speed. In addi- 
tion to these engines there are others driving respectively a Wagner 
200-ampere dynamo and a Diehl 22%4-kw generator, besides hoisting 
and pumping engines. 

THE GENERAL ELECTRIC COMPANY has the most general 
line of electrical apparatus at the exposition, its exhibit being under the 
direction of the foreign department. The apparatus shown is largely in 
use, the power being derived in part from a 15-kw marine set run- 
ning in the booth (consisting of the company’s own make of engine 
as well as generator), and in part of alternating current from the 
mains of the exposition building. Among the newest things in this 
booth is the G. E. single-phase induction motor, one of which, of 4 
hp, is equipped with the new condenser starting device, designed to 
give it sufficient initial torque at standstill to start it on a loose 
pulley. Another of '%4-hp is shown with no starting arrangement 
whatever, the motor readily speeding up on a loose pulley in either 
direction in which it may be started by hand. Another interesting 
piece of apparatus is a 3-kw constant-current transformer designed to 
give 6.6 amperes to its secondary from 2200 volts on its primary, the 
transformer being built on the magnetic repulsion principle incorpor- 
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ated in what is known as the Hartford or “tub” system. The trans- 
former shown is mounted in a case with windows and is not filled 
with oil, so that the exact construction of the core, coils and interior 
moving parts can be seen. It is daily in operation feeding four G. E. 
constant-current alternating arc lamps over the exhibit. In the line 
of motors the company shows its well-known C. A. type as well as 
the new C. E. type, which is not so well known but that its general 
features may be mentioned here. It is a four-pole motor with end 
brackets holding the bearings, which brackets may be bolted on in 
any one of four positions about the shaft so that the motor may be 
adapted to stand on the floor, hang from the ceiling, or be bolted to 
the wall either right-handedly or left-handedly with the oil wells of 
the self-oiling bearings right side up in any case. Other apparatus 
shown is the two-rate meter, prepayment or coin-in-the-slot device 
for ordinary meters, a new sewing machine outfit, a general line of 
direct and alternating current enclosed lamps, and a direct-connected 
ventilating set consisting of a type C. A. motor coupled to a fan 
which, when in motion, makes a very impressive exhibit to any one 
passing it. The exhibit is in charge of Mr. J. H. Jenkins of the for- 
eign department. 


THE CUTTER COMPANY, Philadelphia, makes one of the ex- 
hibits undoubtedly most interesting to the foreign delegates and rep- 
resentatives looking for the most perfectly developed lines of Amer- 
ican-made engineering specialties. The Cutter Company’s exhibit 
consists of one large board covered with some fifty or more circuit 
breakers of different types and sizes, illustrating the complete lines 
made by this house for all purposes. No other apparatus but circuit 
breakers is shown in the exhibit, the Cutter Company being so busy 
on circuit-breaker work that it is not pushing its other lines of work, 
such as motor starters, field rheostats, etc. The most interesting 
circuit breaker of the collection is a mammoth one of the new lam- 
inated-wedge type specially designed for street railway service, this 
particular one being the largest yet made, and rated at 4000 amperes, 
its range of operation being from 2000 to 5000 amperes. This 
breaker has a main contact with finely laminated leaves wedged be- 
tween oblique contact blocks by a toggle joint operated by the handle. 
The force required to close this breaker is much less than that neces- 
sary for the older types of knife and jaw breakers of much smaller 
capacities. Incidentally, too, the weight of the breaker is greatly re- 
duced by the more compact arrangement and the greater number of 
points of contact over a given area of contact surface. The carrying 
capacity of the breaker is so much improved by the new principle in 
volved that it runs cooler than do the older types, in spite of the re- 
duced area for radiation of heat. The main contact of this breaker 
is shunted by a secondary copper contact designed to form a better 
short circuit around the main contact than would ordinary carbon 
contacts, and this secondary copper contact is in turn protected by a 
tertiary carbon contact of ample size for the enormous current the 
breaker is designed to carry. Naturally such a current requires no 
plurality of turns of the conductor around the plunger of the trip- 
ping mechanism, and indeed this plurality of turns would be impos- 
sible to construct, as the conductor must have a cross-section of sev- 
eral square inches. “The construction adopted is the reverse of that 
common in breakers for smaller currents, the plunger being a U- 
shaped piece partially enclosing the contact instead of being enclosed 
by it. Other breakers of special interest in the collection are some 
designed for alternating currents and pressures up to 3000 volts. 
They differ from direct-current breakers at lower pressures in being 
mounted on marble bases and having laminated parts to do away with 
eddy currents set up by any transformer action. The variously oper- 
ated releasing devices designed to respond to overloads, underloads, 
overvoltage, undervoltage, relay, etc., are to be found in many stand- 
ard types in this exhibit, besides many combinations which, at the 
present state of the art, may be styled by the term “freak,” although 
as the needs of electric plants become more varied, these freak com 
binations may become standard types. One interesting breaker to 
American eyes, specially designed for export to England and the 
British colonies, is not fitted with any overload at all, but simply 
with plain underload, consisting of an armature in contact with the 
poles of a series-wound magnet, no trigger being necessary. This is 
for use in British central stations in which generators when worked 
in parallel are normally fitted with underload instead of overload 
breakers so that they will be thrown out of circuit in case the cur- 
rent reverses through them or, in other words, in case they begin to 
act as motors. The Cutter Company shows other interesting and in 
genious combinations, for a description of which there is not suff- 


cient space here. The exhibit is in charge of W. A. Blachford 
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NEWS OF THE WEEK. 


Financial Intelligence. 


THE WEEK IN WALL STREET has not been eventful, and 
on the whole the conditions may be said to have improved, the 
money market being in better shape, although the higher rates 
are not favorable for any present or new outburst of speculation. 
Our trade position is so remarkably strong it would really be 
difficult to improve it. During the week, 13,557 shares of Western 
Union were sold, closing at 87%, a decline of 3g. General Electric 
was dull, 2585 shares being sold up to 118'4, a gain of %4. Brooklyn 
Rapid Transit was again pounded, and on dealings in 829,925 
shares went off 7% to 81, its lowest point being 7954. Metropolitan 
Street Railway was also weak, and on sales of 10,240 shares de- 
clined 534 to 191%. Third Avenue Railway was little dealt in, but 
declined 7% to 147%. In Chicago, Union Traction common sold at 
29 and preferred at 8014; West Chicago Railway, 119; Union Loop, 
95; Metropolitan Elevated, 72%; National Carbon common, 19%, 
preferred 82. In Philadelphia, Electric Storage Battery was quoted 
124%4-128 common, 128-135 preferred; Union Traction, 3734; Phila 
delphia Traction, 9754; Penn. Mfg. Company, 2714; Electric Com- 
pany of America, 16. In Boston, American Bell Telephone was 
lower at 373 and Boston Elevated, 108. In the New York outside 
market, the more active stocks were Electric Axle Light & Power, 
5-6; Electric Vehicle common, 78-80; preferred 100; Electric Boat, 
16-19 common and 30-35 preferred; N. Y. Elec. Veh. Trans., 17-18; 
N. E. Elec. Veh. Trans., 7-8; Illinois Elec. Veh. Trans., 34-41%; 
General Electric Automobile, 16-22. Other familiar securities were 
weak and dull. 


BOSTON EDISON REPORT.—The annual report of the Edi- 
son Electric Illuminating Company for the year ended June 30, 
1899, is issued. The report covers the first full year since the 
change of the company’s fiscal year to end June 30. Earnings for 
the year were: 
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Lamps and motors connected as of date June 30 compare as 
iollows: 

1899. 1808. 1897. 1896. 1895. 
Incand’t lamps. 183,165 161,466 138,682 114,354 101,877 
Arc lamps ..... 1791 1486 1446 1112 833 
Motors, h. p... 7504 6473 5675 5131 4728 

The balance of the 5000 shares of the new stock authorized by a 
vote of stockholders at a meeting held Dec. 10, 1896, was offered to 
the shareholders at $120 per share. Of this balance all was sub- 
scribed for except 60 shares, which will be sold at public auction in 
accordance with the law. During the year property in 2 Head 
Place, adjoining the original Head Place station, has been acquired 
by the company, and a four-story fireproof building erected thereon 
The first and fourth floors of this building are used as auxiliary 
offices, while upon the second and third floors has been installed an 
other large storage battery. In view of the growth of the com- 
pany’s business, a special meeting of the stockholders was held on 
Sept. 26, when it was voted to petition the board of gas and electric 
light commissioners for authority to issue sufficient capital stock 
to realize $750,000. This increase of capital is to further develop the 
property of the company upon Atlantic avenue, which, when pur 
chased, was encumbered with leases, the last of which expires May 
1, 1900. The extension of the engine and boiler rooms, an addi 
tional chimney, and an increase of coal facilities are part of the 
work contemplated. Action has since been taken, as already noted 
in these columns, to carry out the plans. 

WESTERN UNION ANNUAL REPORT.—The annual re 
port of the Western Union Telegraph Company to June 30. just 
issued, gives the following figures: 

1899. 1808. 1897. 1806. 

Gross ........-.$23.954.312 $23.915.732 $22,638 859 $22,612 735 

Oper. expenses 18,085,579 ‘17,825,581 16,906,656 16,714,750 





NGt soaks Seer e2 6,090,151 5.732.203 5,897.980 
Int. and sinking 

TONG 50:0 5%6 897,001 906,545 935.500 033.957 

Balance ..... 4,071,641 5,183,606 4,796,703 1,904,023 
Dividends .... 4,867,949 4,867,911 4,792,855 4,767,805 
Strolus .a.54 103,692 315,605 3,848 196,218 





Total surplus $8,066,927. $7.063.235 [7,647,541 


Miles of wire, 904,633, an increase of 30,213; number of offices, 
22,285, an increase of 75. Number of messages sent, 61,398,157, a 
decrease of 775,592; average toll, 30.8 cents, against 30.1 cents last 
year; average cost, 25.1 cent, against 24.7 cents last year. Press 
message earnings fell off, but there was an increase of $440,069 in 
commercial messages. The outlay for construction of new property 
was $820,190, being chiefly for additional copper wires on trunk 
lines. Since the close of the fiscal year the weekly statement of test 
office receipts show a steady gain. This improvement, together 
with the increase of $122,763 in the estimate of net revenues for the 
quarter ended Sept. 30, 1899, as compared with the same quarter of 
1898, is a promising indication of the business for the current fiscal 
year. 

WESTERN TELEPHONE BUSINESS.—Figures for Septem- 
ber for the three great Bell telephone companies of the West, 
the Central Union, the Pacific Coast and the Erie, show a steady 
aggregate gain of 7005 subscribers for the month, this being one 
of the best showings ever made. Erie leads with an increase of 
3089. The showing in detail is as follows: 








Total 
September: Gain. connected. 
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Gain since Jan. I: 
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These figures show a growth in the telephone business of the 
Western and Southwestern country that is said to be unparalleled by 
any records in the history of the service. But Mr. Glidden cables 
from Europe that nothing short of the Swedish average of tele- 
phones to population will satisfy him for the Erie system. 

GENERAL ELECTRIC EARNINGS.—The General Electric 
Company will probably earn more money this year than the high- 
est estimate ever made for the company in times past. When the 
Thomson-Houston-Edison consolidation took place it was esti- 
mated that the new company could do a gross business of nearly 
$20,000,000 per annum, yielding, with the company’s investmems, 
a net profit of $5,500,000. This was before the panic of 1893. The 
company then had $34,712,000 of common and preferred stock. 
Now the company has $£20,827,2c0 stock, of which $2,551,200 is pre- 
ferred, and it now requires but $1,275,144 to pay 7 per cent. upon the 
preferred and 6 per cent. upon the common stock. The company 
is realizing net earnings at the rate of $6,000,000 per annum, which 
means about 25 per cent. earnings upon the common stock. But 
it would be foolishness to pay all that out, and such a policy nobody 
expects. 

CHICAGO UNION TRACTION STOCK TO BE LISTED.— 
Directors of Chicago Union Traction, which owns the Yerkes 
properties, have met in New York for the purpose of declaring the 
first quarterly dividend of 114 per cent. on the company’s preferred 
stock. The Chicago Union stock will soon be listed on the East- 
ern Exchanges. Chicago Union passenger receipts for the month 
of September showed an increase of $27,300 compared with the 
same month a year ago. For the first nine days of October there 
is an increase of $33,000, being due in a large part, presumably, to 
the fall festival business. Since July 1, when the new company 
began operation of the properties, the record of increase over the 
corresponding months last year has been as follows: July, $31,500; 
August, $59,200; September, $27,300. 

CHICAGO EDISON.—The plan for reorganization of the Chi- 
cago Edison Company has been completed. The new company 
will have a capital stock of $25,000,coo0 and a bond issue of $25,- 
000,000 payable in gold, running for a period of 50 years, with the 
privilege of retirement at an earlier date and bearing 4 per cent 
interest. Wm. C. Whitney, A. M. Brady and M. J. Maloney, of 
New York, and P. A. B. Widener and W. L. Elkins, of Philadel- 
phia, will practically control the new organization. The Illinois 
Trust and Savings Bank is the proposed depository for the stock. 
Details of the scheme worked out by President Insull have already 
been given here. The stockholders are well taken care of in the 
deal. 

NEW ORLEANS CITY RAILWAY.—tThe gross earnings of 
the New Orleans City Railway for September were $103,107.90, 
against $97,585.05 for September, 1808, a gain of $5,632.35. The 
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net makes a much better showing, being $4:,350.74, against $32,- 
312.98 for September, 1898, a gain of $9,037.76. October earnings 
are also making a fine showing. The common stock is 28% bid 
and 29 asked; the preferred 98%bid, par asked. 


BOSTON EDISON DIVIDEND.—The Edison Electric Illum- 
inating Company, of Boston, has declared a regular quarterly 
dividend of 2 per cent., payable Nov. 1. 


BOSTON ELECTRIC LIGHT COMPANY.—The gas and 
electric light commissioners have authorized the Boston Electric 
Light Company an increased issue of $500,000 stock, making the 
capital of the company $3,000,000. This new stock is to be issued to 
cover the expense of additions to the plant. 

EAST LIVERPOOL CONSOLIDATION.—The East Liver- 
pool (Ohio) electric light plant has been sold to the East Liverpool 
Street Railway Company for $50,000. The deal has been pending 
for some time. 

NEW YORK THIRD AVENUE.—The New York Stock Ex- 
change has listed $4,000,000 additional capital stock issued by the 
Third Avenue Railway to meet the cost of its electrical equip- 
ment. 

UNITED ELECTRIC SECURITIES COMPANY, Boston, has 
declared a regular semi-annual dividend of 3% per cent. on pre- 
ferred stock, payable Nov. 1. 

NEW JERSEY TELEPHONE.—The N. Y. & N. J. Telephone 


Company paid a dividend of 1% per cent. on Oct. 14. 


. ‘Commercial Intelligence. 


THE STATE OF TRADE, by all the reports and interviews 
obtainable, continues very good. Export trade is enormous. Last 
week’s returns of September's agricultural exports showed increase 
of $12,091,000 over 1898, and since the total export trade shows 
a gain of $19,792,000, it appears that manufactured and other non- 
agricultural exports are also continuing to increase. The gain on 
both accounts is larger than it was in August, and the total mer- 
chandise exports of September, 1899, are by far the largest ever 
reached in that month during our whole commercial history. In 
comparison with all the period prior to 1897, the American trade 
position is still extremely strong. The items that appear in this 
department this week give an idea of the extent to which electricity 
is doing its share. Bank clearings last week aggregated $1,829,- 
769,000, an increase of 4.5 per cent. over those of last week, a gain 
of 31 per cent. over a year ago, of 42 per cent. over 1897, of 87 per 
cent. over 1896, of 106 per cent. over 1893 and of 57 per cent. over 
1892. Business failures in the United States number 164, as com- 
pared with 146 in the previous week, 233 in the same week a year 
ago, 196 in 1897, 279 in 1896 and 289 in 1895. The tightening of 
money has not imposed any serious restrictions on trade, and the 
feeling is general that although the Transvaal troubles may repress 
things a little, trade in general will be better when the ‘door is 
open” there and a freer market created. Iron and steel are still 
in active demand, but copper is weaker and will stay so, in view of 
the immense quantities coming forward. One electrical purchase 
reported recently saw a notable concession in price within a single 
day, because the customer held off. 

AMERICAN TROLLEYS FOR HAVANA.—A great deal of 
apparatus is being bought in this market by the Havana Electric 
Railway Company, who are to spend $3,000,000 in converting the 
system to electricity. The new company comprises English, Amer- 
ican, Canadian and French capitalists, and the officers and directors 
are: President, Edwin Hanson, Montreal, of Hanson Bros., direc- 
tor of the Montreal Trust & Deposit Company, of Montreal, etc.; 
vice-president, W. L. Bull, New York, chairman of Edward Sweet 
& Co.; treasurer, A. Marcus, New York, director of the Milwaukee 
Electric Co., etc.; J. M. Andrieni, New York, of Lawrence, Tur 
nure & Co., bankers; William M. Doull, Montreal, managing direc 
tor of the Cuban Electric Company; Thomas P. Fowler, New 
York, president of the New York, Ontario & Western Railroad 
Company, etc.; George B. M. Harvey, president of the Atlantic 
Coast Electric Railway Company; Henry C. Perkins, New York; 
Geo. W. Young, New York, president of the United States Mortgage 
& Trust Company, etc.; N. Gelats, Havana, of N. Gelats & Co., 
bankers, and Theodore De Zaldo, Havana, attorney. Mr. G. L. 
Greenwood, formerly of the Pittsburg Consolidated Traction Com 
pany, appears to be the consulting engineer. The Morris Electric 
Company, of this city, has orders for about $350,000 of poles, bonds, 
wires, etc., and it is understood that the contract with one company 
for feeders, etc., to be delivered by February, runs up to about 
$150,000. The officers of the company have about two millions in 
bank with which to make purchases. The authorized capital stock 
is $10,000,000, and there is an authorized bond issue of $5,000,000, 
which is to be put forth as required. The franchise was turned 


over to the company by the original Spanish holders. Two 
hundred cars have been ordered from the Laclede Car Company, 
of St. Louis, Mo. 


EDISON-HOLZER METAL PROCESS.—The Prentice In- 
vestment Company, of New York, are offering stock of the Edison 
and Holzer Steel & Iron Process Company, which has a capital 
stock of $1,000,000, the officers being Thomas A. Edison, Jr., presi- 
dent; William Holzer, vice-president, and F. D. Palmer, secretary 
and treasurer. H. P. Stimison, of Boston; A. M. Doty, of Pough- 
keepsie, N. Y., and Isaac W. Sherrill, of Poughkeepsie, are direc- 
tors. A small plant has been in operation at Poughkeepsie, and the 
funds now to be raised are to be used to build a larger experimental 
plant, so that armor plate can be treated, to be tested by the Gov- 
ernment. A series of seven bars have been tested by the Bethlehem 
Steel Company, the test pieces being 0.564 inch in diameter and 
three inches long. The untreated bar had a tensile strength of 
68,000 pounds, an elastic limit of 39,000 pounds, an elongation of 
29.33 per cent. and a contraction of area of 63.65 per cent. Three 
bars treated by process No. 1 ranged from 70,800 to 71,600 pounds 
in tensile strength, 50,000 to 51,000 pounds in elastic limit, 24.66 to 
26.33 per cent. in elongation, and 63.43 to 63.65 in contraction of 
area. Three bars treated by process No. 2 showed 68,000 to 70,800 
pounds tensile strength, 44,000 to 51,000 pounds elastic limit, 25 to 
27 per cent. elongation and 62.14 to 64.68 per cent. of contraction of 
area. Apparently the process has the effect of increasing the elas- 
tic limit. The promoters talk of competing with nickel steel. 
Young Mr. Edison has been talking about this project among his 
friends for two years past. 

EXPORT OF ELECTRICAL MATERIALS FROM NEW 
YORK.—The following exports of electrical materials were made 
irom the port of New York during the week ending October 14: 
Argentine Republic, tor cases electrical material, $4,023; 24 cases 
electrical machinery, $24. Alexandria, 2 cases electrical material, 
$30; 1 case electrical machinery, $315; 99 cases electrical material, 
$5,002. Antwerp, 17 cases electrical machinery, $376. Brazil, 71 
packages electrical material, $28,975. British West Indies, 17 cases 
electrical material, $672. Copenhagen, 2 cases electros, $15; 7 cases 
electric motors, $170. Christiania, 7 cases electrical material, $567. 
Central America, 122 packages electrical material, $1,261; 15 cases 
electrical machinery, $915. Cuba, 27 packages electrical material. 
$702. Genoa, I case electrical material, $16. Hamburg, 77 packages 
electrical machinery, $1,550. Hayti, 1 case electrical material, $56. 
Lisbon, 3 cases electrical material, $150. London, 117 cases elec 
trical material, $6,392. Liverpool, 7 cases electrical machinery, $340: 
93 packages electrical material, $8,157. Mexico, 176 cases electrical 
material, $4,011. Newfoundland, 1 case electrical material, $135 
Nova Scotia, 4 cases electrical material, $63. New Zealand, I case 
electros, $4. Porto Rico, 4 cases electrical material, $75. St. Peters 
burg, 34 cases electrical material, $3,232. Southampton, 30 cases 
electrical’ machinery, $744. 

GENERAL ELECTRIC PRICES AND OUTPUT.—The Gen 
eral Electric Company, advanced the selling price of all its product 
from the present basis of 40 per cent. discount from the regula 
price list to 30 per cent. discount. This applies to everything made 
by the company, with the exception of controllers. The new dis 
count rate went into effect this week. The increase in the price of 
the product of the General Electric Company amounts to 16.23 per 
cent. net. This increase was found necessary on account of the 
rapid increase of the company’s business. An authority states that 
the volume of production this year is being based upon a maximum 
ability to manufacture $30,000,000 worth of goods. The company is 
now working upon this basis, although it is stated that the minimum 
production will amount to $26,000,000 gross, as against about $18, 
000,000 last year. Taking the $30,000,000 estimate as a basis, the net 
profits of the company should be about $6,000,000, which includes 
the advance in price of the product. The net profits last year were 
about $3,000,000. The company now has all its plants in operation 
night and day, and is considering the advisability of making im 
portant extensions. Among these is the increasing of the foundry 
plant at Lynn, Mass., for which land has been acquired, as already 
noted in these columns. 

WESTINGHOUSE MACHINE COMPANY .—It is stated from 
Pittsburg, that the Westinghouse Machine Company will build a 
steel foundry and steel forging plant at East Pittsburg that will cost 
$1,250,000, and have a capacity of 80 tons of steel castings and 
forgings a day. This will make the company the only concern in 
the United States that manufactures everything for its engines from 
pig iron to finished product. The new plant will be erected west of 
the present immense shops of the company at East Pittsburg. The 
steel foundry will be a steel-frame building about 4oo feet long and 
200 feet wide. Two modern 40-ton basic open-hearth steel furnaces 
will be erected and a complete modern steel-casting plant arranged 
for. The forging shop will be about 150 feet wide and will be 
steel-framed. The Westinghouse Machine Company is capitalized 
at $3,000,000 and has an outstanding indebtedness of $250.0c0o. The 
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officials will request the stockholders to increase this latter in- 
debtedness to $1,6c0,000 to provide for the erection of the new 
buildings. 

EXPORT TELEPHONE APPARATUS.—‘The Standard Tele- 
phone & Electric Company, whose place of business is in the Brown 
block, at the east end of ‘Machinery Row,’ is doing a very much 
more extehsive business than the average citizen has been led to 
suppose. I have watched these works,” says a writer in the Mad- 
ison (Wis.) State Journal,,“‘very many times since they started up, 
but a great surprise met me a few days ago when going through 
with officials Bathelder, Nate and Quinn. Talk of business! Well, 
I hadn’t seen such hustling for a long season. They were finishing 
up and packing goods for Honolulu! They had sent box after box 
to various points in the East Indies; in fact the shipping books show 
that goods manufactured in this house go to all parts of the civ- 
ilized world. And yet there are people in Madison who have been 
of the opinion that the Standard Telephone & Electric Co. was just 
only furnishing telephones for a few districts in Wisconsin.” 


AMERICAN MOTORS ABROAD.—Mr. A. L. Doremus, sec- 
retary of the Crocker-Wheeler Company, has just returned from 
England, where he has been actively engaged on a number of im- 
portant contracts. One of these has been closed for about 
1000-hp of motors to go in the new works at Preston, where Prof. 
Short is to build street railway apparatus. The new shops adjoin 
the associated car shops of Dick, Kerr & Co., where Crocker- 
Wheeler motors to the extent of several hundred horse-power are 
already in use. One of the largest printing plants in the world 
using motors is that equipped by Mr. Doremus for Sir Joseph 
Causton, and several factory plants have also been equipped. An 
order taken through their English agents, the General Electric 
Company, Limited, of London, is for South Africa, and includes 
about 400-hp of power apparatus. 

APPARATUS FOR AUSTRALIA.—Mr. J. G. White, of the 
firm of J. G. White & Co., has just returned from England, where 
he has been attending to some important matters. One of the en- 
gineering contracts placed in his care while there relates to a 
large power transmission plant for Australia, where the company is 
already doing other work. This new plant, on which plans and 
specifications are being prepared, is for 3600-hp, and will probably 
comprise three engines of 1200-hp each and four 550-volt genera- 
tors, direct current. The firm are now ready to receive bids 
on the generators and engines, but will not give any other parts of 
the system for months to come. Speaking of the general situation 
abroad, Mr. White says that a large amount of electric railway work 
in England will be done in the near future, stimulating electrical 
industry in every direction. 

MEXICAN ELECTRICAL OPENINGS.—The War Depart- 
ment in the National palace, City of Mexico, is being provided with 
electric lights by an American firm, which will replace the old gas 
jets which formerly illuminated the interior of this Department. 
The Mexican Government has given authority and awarded the 
contract for the laying of a cable from the port of Altata, State of 
Sinaloa, to La Paz, Lower California, a distance of 114 miles. The 
work must be completed within six months. Several of the larger 
mines of the Parral district, State of Chihuahua, are to be equipped 
with electric light and power plants. The machinery for these im- 
provements has been ordered in the United States. The Electric 
Light Company, of Guadaloupe, is installing four new dynamos at 
the falls of Juanacatlan, near the city, to supply the increased de- 
mand for power and light. 

BULLOCK ELECTRIC MFG. COMPANY, of Cincinnati, 
through Mr. R. T. Lozier, are installing two 300-kw generators, tc 
furnish current for smelting furnaces of the Willson Aluminum 
Company, at Holcomb’s Rock, Va. These generators in official test 
by the purchasers, showed 93.9 per cent. efficiency or 1.9 per cent. 
in excess of the requirements of the specifications. These machines 
are 110 volt alternating current, and are driven by water power, 
the turbines having been supplied by S. Morgan Smith, of York, 
Pa. The Bullock Company are building some special motors for 
a new electric railway factory in England, and to the long list of 
newspapers in Europe furnished with their “teaser” motor equip- 
ments for the presses, they now add the famous Novoe Vremya, of 
Russia. 

WAGNER ELECTRIC MANUFACTURING COMPANY, of 
St. Louis, are shipping 36 motors of from 1 to 10-hp to Buenos 
Ayres, through Leber & Meyer, of Wall Street, this city. They 
are all of the single-phase type. Another export order was for 
20 such motors to London, and about 100 more are to go forward. 
Several English engineers visiting this country have been to St. 
Louis to see the motors in operation on the circuits in that city. 
The Wagner Company has also shipped a lot of transformers to 
sagnall & Hilles, of Yokohama. 

TRADE WITH RUSSIA.—We have received from Mr. James S. 
Anthony, assistant director of machinery and electricity for the 
United States at the Paris Exposition, a copy of a circular, in 


ELECTRICAL WORLD anp ENGINEER. 033 


which is given some official correspondence relative to an Amer- 
ican exhibit in Russia in 1901, after the Paris affair is over. The 
idea is to transfer to St. Petersburg or Moscow im the spring of 
1901, the exhibits made at Paris, and keep them on view in Russia 
for a period of from four to six months. Part of the plan is to 
have our own government make an appropriation for a substantial 
fireproof exhibition building. It is, of course, for the Paris exhib- 
itors to say what they want, but the plan is a not half bad one. 

TELEPHONE CABLES FOR JAPAN.—There appears to be 
an excellent demand from Japan for telephone material, as evi- 
denced by one or two recent orders already noted in these columns. 
The Western Electric Company has now secured a contract from 
Japan for 600 tons of lead-covered telephone cable to be used in 
Yokohama. Another concern in this city made some telephone 
cables for Japan not long since, and has recently received some 
excellent reports from them. All these orders are obtained in the 
face of English and German competition. 

BOILER TUBE CLEANERS FOR ABROAD.—The Union 
Boiler Tube Cleaner Company, of 258 Penn Avenue, Pittsburg, Pa., 
has recently finished the largest contract ever awarded for cleaning 
boilers, being for 22 water-tube boilers, containing an aggregate 
of ten miles of four-inch tubes. They have just shipped their 
eighth machine to England and Scotland. The initial machine for 
export had been shipped just one year previously. One of the latter 
machines was a “repeat” of the first order. 

ILLINOIS ELECTRIC VEHICLE.—The Illinois Electric Ve- 
hicle Transportation Company announces that as the cash received 
by the company through the payment of the first instalment of 5 per 
cent. on its stock is still practically on hand and is sufficient to meet 
all possible requirements for some time to come, the time for pay- 
ment of the second instalment of 5 per cent. or $5 per share, due 
Oct. 2, 1899, as provided in the subscription contracts, will be ex- 
tended to Feb. 1, 1900, without interest. 

THE NEW ERA IRON WORKS, of Dayton, Ohio, manufac- 
turers of the famous ‘New Era” gas and gasoline engines, have 
recently purchased a new plant, which they are now remodeling and 
equipping with all the latest improved machinery. The demand for 
the ““New Era” has been such as to compel this action, and by Jan- 
uary 1 their capacity will be doubled, and they believe they will 
then have one of the finest gas engine factories in the United States. 

ELECTROLYTIC COPPER AGAIN.—It is reported that re- 
cent sales of electrolytic for foreign shipment have been quite lib- 
eral, and exports during the next two or three months are ex- 
pected to reflect these operations. Both France and Germany have 
been taking considerable quantities of Montana copper lately, and 
the belief is that European consumers will require to buy freely 
before their stock will be fully replenished. 

RIKER ELECTRIC VEHICLE COMPANY are pushing ahea | 
vigorously with the work on their factory at Elizabethport, and in 
the meantime are securing a number of orders and contracts, not 
only for standard types of vehicles, but for new forms. The truck 
illustrated recently in these pages has attracted a lot of attention, 
and Mr. Riker states that he now has another under order and in 
hand to carry four tons dead weight. 

GENERATING UNIT FOR THE PARIS EXPOSITION.— 
The Machinery and Electrical Department of the United States 
Commission to the Paris Exposition has purchased from the Ball 
Engine Company, Erie, Pa., a 350-hp tandem compound engine 
arranged for direct connection to a Bullock generator. This unit 
is to be used as a working exhibit in the machinery building at 
Vincennes. 

TELEPHONES IN MEXICO.—The War Department of Mex 
ico has contracted with the firm of G. & O. Braniff, of the City of 
Mexico, to furnish the material and construct all telephone lines 
that may be required by that department. As the Government 
proposes to build many extensions of military telephone lines 
throughout the country, this is a very important contract. 

C., L.& A. ELECTRIC RAILWAY.—The Cincinnati, Lawrence- 
burg & Aurora Electric Railway, Cincinnati, has filed a mortgage to 
the Union Savings Bank & Trust Company of that city as trustee 
to secure an issue of $750,000 bonds. The mortgage embraces all 
real and personal property and franchises which are to be operated 
between Dearborn County, Indiana, and Cincinnati. 

AMERICAN RAILWAYS.—The American Railways directors 
have voted to issue the balance of $12,500,000 (par value) stock in 
addition to the $12,500,000 already issued. The additional stock as 
in the case of that already outstanding is issued $5 paid and stock- 
holders are allowed to subscribe to the extent of their present hold- 
ings at $5 per share. 

SANDUSKY RAILWAYS.—It is reported that S. M. Bullock 
of New York has purchased for New York associates the People’s 
Railway, of Sandusky, and the Sandusky, Milan & Norwalk Electric 
Railways, for $140,000 cash. The new company placed a mortgage 
of $400,000 upon the new plant. 
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— Special Correspondence. 


NEW YORK NOTES. 


New York, Oct. 17, 1899. 


ELECTRIC VEHICLE COMPANY.—The directors of the Electric Vehicle 
Company met last week and organized by electing R. McAllister Lioyd, presi- 
dent, in place of Isaac L. Rice, recently retired. An Executive Committee, com- 
posed of Messrs. Isaac L. Rice, John Jacob Astor, George H. Day and Martin 
Maloney, was chosen 

FIRE IN CABLE WORKS.—The works of the National Conduit & Cable 
Company, at Hastings-on-the-Hudson, were damaged by fire on the morning 
of Oct. 13. The damage, while considerable, was not sufficient to seriously 
interfere with the work of turning out the company’s product. The company 
expects to have everything in order again in the course of two or three weeks. 
The loss, it is stated, will not exceed $50,000, and was largely on stock ready 
for shipment. 

THE TICKER CASE.—The application of George G. Renville, a member of 
the Consolidated Stock and Petroleum Exchange, to compel the Western Union 
Telegraph Company, as lessee of the Gold & Stock Ticker Company, to put a 
ticker in his office at (9 New Street, has been denied by Justice Bischoff, of 
the Supreme Court. Judge Bischoff says that the New York Stock Exchange 
having reserved the right to name the persons who should receive its quota- 
tions, the telegraph company made a sufficient answer to the motion in setting 
up its contract with the New York Stock Exchange. 

WORK ON THE JIUDSON TUNNEL.—The task of pumping out the 
Hudson River tunnel, on which work has so long been suspended, was begun 
on Oct. 13 in Jersey City. This resumption of work at the Jersey City terminus 
is accepted as an indication that the funds with which to continue the construc- 
tion of the tunnel will soon be secured. The property was sold last June, under 
foreclosure proceedings, by Randolph Parmley as master in chancery, and ever 
since then a number of English capitalists have been interesting themselves in 
the project. Eight men have been at work at the mouth of the tunnel, foot of 
Fifteenth Street, Jersey City, putting things in readiness for further boring. 


THE INTERNAILIONAL YACHT RACES heave been a matter of much in- 
terest to electricians on account of the use of the Marconi system. Many of 
them have been we!comed and entertained on board the Commercial Cable 
steamer Mackay Bennett, which served as a receiving station for the wireless 
messages. Conspicuous hospitality has been shown by the Roebings who, on 
their tug and the steam yacht Nooya, have taken a large party down to the 
scene of the contest every day. There might be no race, but there was always 
a cold bird and a ccld bottle, a close view of the two beautiful yachts, and the 
unremitting care of Treasurer H. L. Shippy; his chief mate, Cockey, and other 
members of the home staff. It was understood throughout the yachting fleet 
that the flag with ‘‘R”’ stood for Roebling, but the electrical initiated say it will 
now always suggest Roederer to them in connection with the trip. 

SENSATION IN ELECTROLYSIS.—The New York Herald of Oct. 16 de- 
votes more than a page to the peril from electric railway currents to which 
the New York elevated railways and the Brooklyn Bridge are stated to be 
subject. References are also made to damage to underground pipes 
in Brooklyn. <A_ report of Charles R. Barnes, of Rochester, N. Y., 
electrical expert of the State Board of Railroad Commissioners, is quoted at 
length. The conclusion of the report is that there has been no serious damage 
caused by electrolysis to the structure of the Manhattan Railway Company, and 
to prevent damage to the supporting columns of this structure in future, it is 
recommended that it be put in such an electrical condition that at no point will 
it be positive to other conductors in the ground more than one volt. Why the 
New York Herald should make such a sensational! feature of this subject it is 
difficult to determine from the context, though the future may show some con- 
nection with a stock jobbing movement against the Elevated or Brooklyn 


trolley roads. 
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NEW ENGLAND NOTES. 


Boston, Oct. 14, 1899. 
THE INCANDESCENT ELECTRIC LIGHT MANIPULATOR COM. 
PANY, of Boston, has moved its factory from Hyde Park to Walpole, Mass., 
where it now has about three times the former capacity. It has installed some 





new machinery to enable it to keep up with the increasing demand. The manip- 
nlator is a device that has only to be known to be appreciated, and is invaluable 
where incandescent lamps are so situated as to be difficult of easy reach. 
THE LYNN INCANDESCENT LAMP COMPANY, Lynn, Mass., is mak 
ing a new offer for burned out lamps. Many firms, lighting stations, ete., have 
an accumulation of burned out lamps on hand which they do not care to ex 


change for an equal number of new or renewed lamps on the old basis, but 


would rather have a higher cash price for them than that hitherto paid. The 
company has, therefore, decided to give credit for double the old value of the 
burned out lamps at the shipping point if new or renewed lamps of an equiva- 
lent value are taken in exchange. The Lynn Company claims to be the pio- 


neers in the lamp-renewing business, and to be the first one to place a value 
upon burned out lamps 

THE MASSACHUSETTS CHEMICAL COMPANY, of Boston, whc has 
long been known for the excellence of its insulating compounds for dynamo, 
motor and transformer insulation, has recently absorbed the business and fac- 
tory of the Walpole Rubber Co. at Walpole, Mass., and will continue there the 
manufacture of electrical rubber goods, in addition to the operation of its 
South Boston factory on its special lines of insulating compounds and chem 
icals. This recent change and the natural growth of the company’s business 
both in this company and abroad during the past few years has necessitated the 


opening of offices in the new wholesale district near the South Union Station 
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in Boston. Mr. C. E. Farrington, who is so well known for the work which he 
has done in the investigation of the chemistry of electrical insulation con- 
tinues with the company as technical director and treasurer. The company 
states that it will handle the tape business under the same policy which it 
has followed since it first began the manufacture of insulating materials. 
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PENNSYLVANIA AND OHIO NOTES. 





Pittsburg, Pa., Oct. 14, 1899. 


THE EAST LIVERPOOL ELECTRIC RAILWAY COMPANY, of East 
Liverpool, Ohio, has purchased the East Liverpool electric light plant for 
$50,000. 

MR. A. S. McSWIGAN has been appointed press agent of the Philadelphia 
Company, which contrcls the electric lighting interests of this city and also 
operates all the lines of the United Traction Company. 


MR. FRANK McCOY, superintendent of the Birmingham Traction Com- 
pany, and Mr. Charles Fitzgerald, superintendent of the Consolidated Traction 
Company, will attend the Street Railway Convention at Chicago next week. 

THE PITTSBURG & ALLEGHENY TELEPHONE COMPANY.—Sidney 
H. Browne, chief engineer of the Pittsburg & Allegheny Telephone Company, 
the independent organization that is preparing to give Pittsburg cheaper tele- 
phone service, has awarded the contract for the construction of the main tele- 
phone exchange, at Seventh Avenue and Fountain Street, to Contractors Will- 
iam Miller & Son for $76,000, and for 95,000 feet of heavy cable for the conduits 
to the Standard Underground Cable Company for $100,000. The com- 
pany has already awarded contracts aggregating $600,000, much of which 
has been paid the contractors. The work is being pushed with all 
possible speed to have the system in operation by the early spring. The 
switchboard will be in the shape of an immense horseshoe, 150 feet long, and 
it will be one of the jargest and finest ever constructed. The contract with 
the Standard Company provides for the manufacture of 95,000 feet of cable 2% 
inches in diameter. Each cable will carry 200 pairs of wires. 


Cleveland, Ohio, Oct. 14, 1899. 


THE NORTHERN OHIO TRACTION COMPANY, which owns the Ak- 
ron, Bedford & Cleveland electric line, has decided to extend its road south to 
Canton by the way of Barberton. 

THE MUTUAL LIGHT COMPANY, of Alliance, operating the electric 
lighting plant in that city, has sold its property to Chicago capitalists. The 
final transfer wili not be made until Dec. 1. 

THE CLEVELAND ELECTRIC RAILWAY COMPANY, Cleveland, last 
Saturday issued $600,cco worth of 5 per cent. gold bonds to mature in 1913. 
This issue brings the bonded indebtedness of the company to $4,350,000. The 
loan is made under the general mortgage on the company’s property. Under 
the terms of the mortgage the bond limit is placed at $3,500,000. Additional 
bonds may be issued, however, to within 85 per cent. of the cash cost of the 
improvements made by the company. The money realized by this issue will 
be used to pay off the company’s general debts and also furnish funds to con- 
struct a new power house on Second Avenue. 

ELECTRIC GENERATOR.—Leon Le Pontois, a French engineer now in the 
employ of the Winton Motor Vehicle Company of Cleveland, is at work upon 
an electric generator, the technical name of which is “turbo-electric generator.” 
The advantages claimed for it by Mr. Le Pontois are its simplicity, its cheap- 
ness and its efficiency. Mr. Le Pontois was formerly an electrical engineer for 
the Edison Continental Company in Paris. He left that position to take charge 
of the electrical department of the laboratory of Thomas A. Edison, Orange, 
N. J. He was afterward connected with the Westinghouse Electric & Manu- 
facturing Company, of Pittsburg. He is now engineer for the Winton Motor 
Vehicle Company, of Cleveland. 


Cincinnati, Ohio, Oct. 14, 1899. 


MR. GEORGE DEVOU, a member of the directory of the Post-Glover Com 
pany, 1s in Atlanta on business for his company. He is expected to return 
Oct. 16 or 17. 

GENERAL MANAGER W. F. HAYES, of the General Electric Company, 
Cincinnati headquarters, and F. H. Strieby, of the same office, will attend the 
meeting in Chicago next week of the American Street Railway Association. 

THE DEVERE ELECTRIC COMPANY has just secured the contract for 
wiring and supplying the new building on Government Square, which the Jo- 
seph Peebles’ Sons Company will erect at once. President Devere returned 
yesterday from Xenia, where he has been on business. 

MR. H. C. MARSH, of the Westinghouse Electric & Manufacturing Com- 
pany, will represent the Cincinnati branch at the meeting in Chicago of the 
American Street Railway Association. Mr. George R. Schrugham will be there 
in the interests of the Creaghead Engineering Company. 

THE CINCINNATI STREET RAILWAY COMPANY has had on exhibi- 
tion a car of its own make. The company commenced arranging facilities some 
two years ago to manufacture its own cars, anticipating the actions of the trust, 
and now claims that it is fully equipped to take care of any pattern at the Cin- 
cinnati shops, entirely independent of outsiders. 

THE TRIUMPH ELECTRIC COMPANY is enjoying an unprecedented 
era of prosperity. Mr. Jacobs repcrts orders away behind and the greatest diffi- 
culty to get material. The Chicago agent of the company wired in to-day that 
he had secured a big contract for a complete power plant in that city to be 
finished in six weeks. Several large contracts have come in during the week 
from New Orleans and St. Louis plants. The Triumph people are felicitating 
over their success in establishing their right to the manufacture of a certain 
machine of a type claimed by the Westinghouse Company. 

KNIGHTS-TEMPLAR ELECTRICAL ILLUMINATIONS.—One of the 
prettiest features of the Knights-Templar conclave in Cincinnati this week was 
the emblematic Maltese cross in electric light at Grand Hotel headquarters. 
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It was an enterprise of E. M. Lawton, F. A. Kelly and J. B. Pevear, local 
knights. They sent to the Edison Decorative & Miniature Lamp Department 
at Harrison, N. J., for the material and put it up entirely at their own expense. 
Holyrood Commandery, of Cleveland, brought their own electrician with them, 
and had a number of beautiful pieces in various parts of the city. 

THE “COMMON BATTERY” TELEPHONE SYSTEM IN CINCIN- 
NATI.—Within a few months Cincinnati will be enjoying the advantages of 
the latest “common battery’”’ switchboard system in the various stations of the 
local company, of which Capt. George N. Stone is vice-president and general 
manager. Superintendent of Construction Robinson is awaiting the arrival of 
the new board which is to be installed on the Walnut Hills system, and expects 
it the first of the week. It will be a 140o-number board. Next in order for the 
new system will be the Freeman Avenue station; then Central with about a 
4000o-number service; then Covington. The first of the new boards was put in 
at Hamilton exchange three or four months ago. A half dozen experts from 
the Western Electric Company’s Chicago office will have charge of the work. 





WESTERN NOTES. 


Chicago, Oct. 14, 1899. 

MR. JOHN DALE, president of the Dale Company, New York, is spending 
a few days in Chicago this week. 

A. LOUIS KUEHMSTE.D, general manager of the Charles E. Gregory Com- 
pany, Chicago, was in St. Louis last week to purchase all the large alternating 
generators displaced by the Wisconsin Edison Company. These machines, pur- 
chased by Mr. Kuelhmsted, aggregate a capacity of 40,000 incandescent lights. 

FALL FESTIVAL ILLUMINATION,.—The electrical illumination of Sie- 
gel & Cooper’s big store in Chicago during the recent Fall Festival was a 
striking exhibition. The Western Electric Company recently installed a. 125-kw 
direct-current machine and a 4o-light arc machine, the entire output of which is 
used for the exterior illumination of this store. 

THE ADVANCE SPECIALTY COMPANY, 119 La Salle Street, has found 
it necessary to enlarge its plant in order to afford facilities in the future for 
manufacturing on a larger scale, the present facilities not being sufficient to 
enable it to fill orders promptiy. This company manufactures articles covered 
by patents, among which is a number of electrical specialties. 


BOULEVARD CROSSING TRACKS.—The proceedings in the matter of 
perpetuation of the injunction granted last summer to the West Chicago Street 
Railway Company, enabling it to cross the boulevards with its tracks, has been 
again continued until the November term. It will be remembered that the is- 
suance of the injunction was the occasion of a popular demonstration when the 
cars made their first trips across the boulevards. 

TELEPHONE WAR AT ROCKFORD.—What may result in a bitter tele- 
phone war here was inaugurated by the introduction in the city council of a 
petition from the Union Electric Telephone & Telegraph Company, asking for 
a franchise to put in a system, their rates to be $30 per year for business houses, 
$18 for residences and $12 for party lines, all to be long distance metallic tele- 
phones. ‘This is a large cut from the rates of the Bell Company. The new 
company has secured 800 subscribers, many of them being present users of the 
Bell telephones. It is proposed to organize a local stock company to build the 
system. 

A TELEPHONE COMBINATION.—For some time the Illinois lelephone 
Company has been taking part in a movement toward the combination of all 
the western telephone companies opposed to the Bell Company. Final arrange- 
ments were completed scme 10 days ago and last week the Federal Telephone 
Company was incorporated in New Jersey, with a capital of $10,000,000. Among 
the companies in the combination are the Illinois Telephone Company, Chicago, 
better known as the Automatic Company; the telephone companies of Cleve- 
land, Cincinnati, St. Louis and Indiana, and other telephone companies con- 
trolling nractically a long distance line from Cincinnati and St. Louis to Pitts- 
burg. James B. Dill is counsel for the new company, the incorporators of 
which are connecied with his office. 

TRAFFIC ON CHICAGO DAY.—The great Chicago day proved a bonanza 
for the street railway and elevated railway companies. They handled more 
passengers during that day than they had before in years, and some of the 
companies broke all records since the World’s Fair. The elevated lines un- 
doubtedly had a iarger percentage of increase over their ordinary daily business 
than did the surface roads. The following shows the exact number of passen- 
gers carried over cach of the three lines during the day: 


DUN RIERE OED 5 665. 5,0'0 5505.64 HERA G ip OS GSE BLAIS SA) S540 R PABA ATR CAEN 186,390 
SUE ING og Ses bk VSaCb oboe 848 1908 WE dae ote NS Oboe HES Tbe rhea 169,987 
RE NMI 5s 7 oe ssa ha 0 4 e'e Coed Cs bo ORE wad pen eee TEER Pee sta 85,438 

"Ota DUES MI BOOED 655 cchaadicccesaGu edecnesawebete Paani: 441,815 


The Metropolitan collected from its passengers $9319, the South Side Elevated 
$8499 and the Lake Street line $4272. The Union Loop, which draws half a cent 
fare rental from all the business of all its tenant roads, will receive for the day’s 
business $2209. The estimated business of the various surface systems for the 
day is placed at 375,000 passengers for the Chicago City Railway, 350,000 for the 
West Chicago lines and 225,000 for the Nerth Chicago lines. 


Indianapolis, Ind., Oct. 14, 1899. 

AN AUTOMOBILE FACTORY will be established at North Manchester. 
F. C. Hewitt is the leading spirit in the enterprise. 

MR. A. H. SUTER has just purchased an interest in the North Vernon & 
Vernon Telephone Company, of Vernon, Ind. The company’s stock now repre- 
sents $21,000, 

NEW INCORPORATION.—The Roachdale Electric Light & Telephone 
Company, capital stock $5000, has been incorporated to erect plants and conduct 
business in Roachdale, Ind. 

ELECTION OF OFFICERS.—The Indianapolis & Fort Wayne Railway 
Company, recently organized to build a road from Indianapolis to Fort Wayne, 
to use either steam or electricity, has elected S. E. Raugh president, Alexan- 
der Taggart, vice-president, and Henry I. Smith, secretary. 
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REPORT OF A MUNICIPAL PLANT.—The anhual report of the officers 
operating the Rushville electric light and water plant for the year ending with 
Oct. 1, shows that $90co have been saved to the consumers, as compared with 
the cost when operated by private companies. Rushville is boastful relative to 
the merits of municipal control of such plants. 

EXTENSIONS IN ELECTRIC SYSTEM.--It is decided to add Frankton 
and Middletown to the Union Traction Company’s interurban electric system 
which is now being operated north, south, east and west from Anderson. The 
Middletown line will branch from the Indianapolis-Muncie division at Dales- 
ville and run south; the Frankton division will branch the Marion division at 
Linwood and run east. Contracts have been let to erect a wire fence along this 
entire system, and several hundred miles will be required. The entire system 
will be in operation in the spring. 

BROAD RIPPLE RECEIVER DISCHARGED.—The receiver for the Indi 
anapolis and Broad Ripple Rapid Transit Company has been discharged by the 
court. Claims against the road, including personal injury claims, for whicn 
suit had been brought, were allowed. The court found that the mortgage given 
to the State Street Trust Company was a preferred claim against the funds in 
the receiver’s hands, and therefore ordered that all the money remaining from 
the sale of the road after paying costs, being the sum of $194,211.33, should be 
paid to the Trust Company. Receiver Cockrum was allowed $4o0co for his serv- 
ices. 

BLACKFORD COUNTY ELECTRIC LINES.—The county commissioners 
cf Blackford County on Oct. 6 grinted H. C. Brownell and others a franchise 
for the right of way through the county. The company he represents intends 
building a line between Hartford City and Muncie, passing through Eaton and 
a spur to Dunkirk. Superintendent Scott, of the Fort Wayne lines, and Dr. 
Dimen, representing Cleveland capitalists, were also applicants for a franchise 
to build a line between Hartford City and Montpelier. It was practically de- 
cided at the meeting of the commissioners to grant this franchise also, requir- 
ing each to give bond to begin work on the lines at a stated time under pen- 


alty of forfeiture. 


St. Louis, Mo., Oct. 14, 1899. 
INCREASE OF CAPITAL STOCK.—The Missouri & Kansas Telephone 
Company has filed a certificate of increase of capital stock from $1,250,000 to 
$2,500,000, 
NEW ELECTRIC ROAD.—The St. Louis, Clayton & Western Railway 
Company, of St. Louis, with a capital of $2000, was incorporated last week by 
L. G. McNair, F. R. Harris, L. W. Day, John G. McNair and T. J. Flanagan 


MOTOR COMPANY INCREASES STOCK.—tThe St. Louis Motor Carri- 
age Company filed a statement with the Recorder of Deeds Oct. 11 of increase 
of capital.stock from $30,000 to $50,000. The assets were given as $32,000 and 
the liabilities $1500. 


DEATH OF EDWARD A. SMITH.-—Edward A. Smith, secretary and treas 
urer of the Beil Telephone Company of Missouri, died at his home in St. Louis, 
He was one of the oldest officials of the company and had been 2 
Nervous troubles and general overwork were 
His body was cremated. 


on Oct. 10. 
years its secretary and treasurer. 
the cause of his death. He was 58 years old. 
Charles 


PETITIONS WITHDRAWN.—The St. Louis, Creve Coeur & St. 
St. 


Railroad Company has withdrawn its petition to be granted a franchise in 
Louis County. The petitions of two other companies for belt franchises 
still before the court, but it is said they would be withdrawn at an early date. 
Both of them are seeking practically the same route as the one granted to the 


are 


Central Railway Company. 

ST. LOUIS CARS FOR JAPAN.—S. Misaki, general superintendent and 
chief engineer of the Shrodzuoki & Yukaichi Interurban Electric Railway, 
Japan, is in the city for the purpose of studying the street railway system of 
St. Louis, and incidentally obtaining bids on rolling stock and equipment for 
the new electric line which is now being constructed between the two Japanese 
cities named. Mr. Misaki expressed himself as greatly pleased with. the cars 
shown him and the prices asked and intimated that he would recommend that 
St. Louis cars be used. 

GIVEN A SILVER SERVICE.—Mr. O. W. Richardson, formerly chief engi 
reer of the Imperial Electric Light, Heat & Power Company, was, on Oct. 4, 
presented by his former associates and employees with a handsome silver sery 
ice. The preparation for the affair was in the hands of Messrs. C. E. Huddle 
son and F, J. Sternberg. Subscriptions toward the token of remembrance were 
received not only from all the attachés of the company, but also from friends in 
other concerns with whom Mr. Richardson came in contact during his stay in 
St. Louis. Mr. Huddleson made the presentation speech and was followed by 
Mr. Richardson in response. After the presentation the party adjourned to 
partake of refreshments. Mr. Richardson, who came to St. Louis from Denver, 
Colo., returns to that city to 

A MEMORIAL TO CAPT. McCULLOCH.—Last week Corwin H. Spencer 
mpany sent to Capt. Robert McCul 


live. 


as president of the National Railway C 
manager of the Citizens’ Railway, now connected with 


loch, formerly general 
bound in 


the Chicago City Railway Company, a handsome memorial. It was 
red morocco and on the outer cover was Capt. McCulloch’s name in gold let- 
in water colors and in the scroll 


car. 


ters. On the title page appeared his name 
were representations of a bob-tailed car and a modern electric vestibule 
The several pages of the memorial were taken up with elaborate resolutions 
setting forth the excellent and lovable qualities of Capt. McCulloch, and attest- 
ing his ability as a street railroad manager. ‘The resolutions are signed by 
Corwin H. Spencer, president, and C. N. Duffy, secretary of the Nationa 
Railway Company. 
Austin, Texas., Oct. 13, 1899 

MERIDA’S MUNICIPAL PLANT.—It is announced that the city of Meri- 
da, state of Yucatan, Mexico, may not abandon its electric light plant after all. 
An American company has been organized in New York City for the purpose 
of acquiring the plant and operating it in behalf of the city. The plant is t 
be improved in many respects. Its failure to give satisfaction was due to the 
fact that the Merida authorities did not understand how to operate it. 


i 
. 
i 
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THE AUSTIN RAPID TRANSIT COMPANY, of Austin, Texas, contem- 
plates the establishment of its own steam power plant. MHeretofore the city 
electric light and power plant has furnished the power for the operation of the 
company’s cars, but the protracted shutdown of the municipal plant has forced 
the company to substitute mule power. 


ELECTRIC TRACTION on 25 miles of street railway of the Federal Dis- 
trict Street Railway Company’s lines, in the City of Mexico, will soon be 
placed in operation. The number of cars the company has with the present 
mule service is about 600. The number of new cars for the electric service will 
be about 35 at the start. The total number of miles in the system is 167. 


SENOR RAFAEL J. RUIZ, an energetic and prominent young business man 
of Hermosillo, in the state of Sonora, Mexico, has been in New York City and 
other eastern cities during the past few weeks, where he has closed contracts 
for the purchase of rails and ties for the new street railway system that is to be 
constructed in Hermosillo. Senor Ruiz is vice-president of the company. He 
has also ordered a number of new cars. 

AUTOMOBILE BUSES IN MEXICO.—The New York City syndicate 
which recently obtained a concession from the Mexican government for the 
establishment and operation of a line of automobile buses in the City of Mex- 
ico, has deposited $6000 in the municipal treasury of that city as a guarantee 
that the terms of the concession will be complied with. It is announced that 
the new service will be placed in operation about Jan. 15 next. 


RAILWAY CONSOLIDATION IN MEXICO.—The deal for the purchase 
of the extensive street railway system in the city of Guadalajara, Mexico, by the 
Federal District Street Railway Company has been closed. It is reported that 
the price paid for the Guadalajara property was $750,000, gold. The Federal Dis- 
trict Street Railway Company now owns the street railway systems in the City 
of Mexico, Puebla and Guadalajara. It is reported the same company is nego- 
tiating for the purchase of the two street railway systems in Monterey, Mexico, 
and that if the deal is consummated they will be consolidated and electricity 
substituted for the present mule transit. 


STRIKE OF RAILWAY EMPLOYEES.—The motormen and conductors 
employed on 53 miles of street railways belonging to the San Antonio Street 
Railway Company, of San Antonio, Texas, have been on a strike for several 
days. The men wanted nine hours’ work and an increase of wages. The nine 
hours’ proposition has been forced upon the company by an ordinance passed 
by the city council, but there seems to be no early prospect of the wage ques- 
tion being settled. There have been a number of acts of violence on the part 
of the strikers and their sympathizers, and the company has had but little police 
protection in its attempts to operate its cars. 


San Francisco, Cal., Oct. 9, 1899. 

LARGE ELECTRIC MOTOR.—The Gold Hill Mine, Grass Valley, Cal., is 
now operated by a 350-hp electric motor. 

MR. A. M. HUNT, of Benjamin Hunt & Meredith, San Francisco, is elec- 
trical engineer for the Truckee River General Electric Company, which will 
build a plant and a 30-mile transmission line to the Comstock Lode. 

THE AUTOMOBILE COMPANY, of Los Angeles, Cal., has been incorpo- 
rated; objects, to buy, sell, lease and operate automobiles. Directors, I. R. 
Dockweiler, C. Johnson, H. E. Carter, R. D. Morris and D. Laubersheimer. 
Capital stock, $50,000. 

THE TRUCKEE RIVEK GENERAL ELECTRIC COMPANY recently se- 
cured the final signatures of all the mining companies interested in pumping 
out the Comstock mines. The first payment of $5000 on the $100,000 bonus 
is due, and the plant will be pushed to completion. 

UNDERGROUND TELEGRAPH WIRES.--Mr. C. H. Bristol, of Chicago, 
who has been in San Francisco arranging to place the Western Union Telegraph 
wires in underground conduits, has gone to Los Angeles for a few days. While 
there he will inspect his company’s underground system in that city. In this city 
quite a beginning has been made in the way of complying with the new ordi- 
nance requiring all electric wires in business district to be buried. 

LONG BEACH, CAL.—The Electric Lighting Company of Long Beach and 
San Pedro have sold their plant to a Pasadena company of which George H. 
Coffin is president, E. F. Brooks, vice-president; Lyman M. King, secretary and 
general manager; R. M. Furlong, treasurer. George I. Leonard, of Pasadena, 
will be the electrician. The plan of the new owners is to expend $20,000 on 
improving the plant. The exact manner in which the plant is to be improved 
has not yet been determined. 

FHE RECENT BREAKAGE of the Rose Reservoir Company’s dam caused 
the loss of half of the water from one of the principal storage reservoirs furnish- 
ing water for the Utica Mine Company, Angels Camp, Cal. The Utica electric 
lighting plant will have to be shut down for some time as a consequence and 
work at several mines will be delayed until after the first heavy rains. Electric 
machinery is being installed in the Utica Mine Company’s works. The town 
o* Angels will be lighted by electricity from Blue Lakes City during the dry 


season. 


SOUTHERN NOTES. 


Baltimcre, Md., Oct. 14, 1899. 

NEW TELEPHONE BUILDING.—A permit was issued in the Appeal Tax 
Court for the new building which the Maryland Telephone & Telegraph Com- 
any will erect at the corner of Lexington and Courtland streets. The build- 
ng will be seven stories in height and will cover a lot 45 feet by 100 feet, and 
it is estimated that it will cost close on to $100,0co. The building will be fire- 
proof throughout and will be of brick and steel construction. 

CONSOLIDATION OF LARGE INTERESTS.—Consolidation of the 
United Electric Light & Power Co. with the United Railways & Electric Com- 
pany, of this city, will soon be effected. The consolidation will provide for an 
exchange of stock of the electric combination for stock in the street railway 
combination. The United Railways has in its treasury $11,000,000 unissued com- 
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mon stock out of a total authorized issue of $24,000,000, and this stock will be 
available in effecting the deal. The United Electric Light & Power Company 
is a consolidation of the Brush Electric Company, the Northern Electric Com- 
pany and the Edison Electric & Illuminating Company. By merging with the 
United Railways the whole electrical power and light business in Baltimore 
will be controlled by one corporation, with a capital approximating $80,000,000, 
the head of the concern being Nelson Perin. Work on a central power plant 
on the water front is already under way. 





Washington, D. C., Oct. 14, 1899. 

A BOND ISSUE of $1,500,000 has been ordered by the directors of the Chesa- 
peake & Potomac Telephone Company for the purpose of redeeming the $500,000 
in bonds first issued by the company and repairing and extending its con- 
duits. It is estimated that fully $500,0co of the issue will remain in the treasury. 
A syndicate has been formed for the purpose of buying all the bonds offered, 
with the understanding that the issue will be of first mortgage securities, bear- 
ing interest at 5 per cent. and redeemable at 10 or 30 years. 





Memphis, Tenn., Oct. 14, 1899. 


MR. L. G. LA BOURVEAN, of the Telephone Manufacturing Company, 
Sumter, S. C., has been in this territory for a week or 10 days and reports 
business extra good. 


A. SPRINGER & SONS, of Lake City, Ark., are figuring on a small electric 
light plant for their town and also a telephone exchange. Lake City is a 
growing little city in eastern Arkansas. 


TELEPHONES FOR A RAILWAY.--The Deckerville, Osceola & Eastern 
Arkansas Railway Company is now putting in telephones at places along its 
road and building an A No. 1 line. Mr. E. M. Ford is vice-president, with 
headquarters at Deckerville, Ark. 


TELEPHONE EXCHANGE FOR BOLIVAR.—A company has been 
formed and a charter applied for at Bolivar, Tenn., by the leading citizens of 
the place, to put in a telephone exchange. An order has been given by them to 
the Telephone Manufacturing Company, of Sumter, S. C., for 50 long distance 
telephones. The company has already in operation a line seven miles long to 
Whiteville, Tenn. 

CONDUITS IN MEMPHIS.—The members of the city council of Memphis 
are now wrestling with the problem of underground electrical wires, and from 
their last action at a recent meeting it appears that several years will be re- 
quired to accomplish the work. President Caldwell, of the Cumberland Tele- 
phone Company; General Carnes, of the Memphis Light & Power Company, 
and Mr. Howard, manager of the Western Union Telegraph Company, were 
present at the meeting. 


MR. F. L. CRUMP is now managing the Telephone Company at Greenwood, 
Miss., for Mr. George W. Schming, of Memphis, and from late reports by him 
the business outlook is good. At present he has about 125 telephones in serv- 
ice. About one year ago the Cumberland put in an exchange at Greenwood and 
a lively war has been on between this company and Mr. Schming. Owing to 
the superior long distance service given by the Cumberland Telephone & 
Telegraph Company this company has a great deal in its favor. 
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CANADIAN NOTES. 


Ottawa, Ont., Oct. 14, 1899. 

THE TORONTO & SUBURBAN RAILWAY will probably be extended to 
Islington and Cooksville. 

WINNIPEG, MAN.-—It is reported that the Winnipeg Street Railway Com- 
pany will build new car barns next year. 

MR. MARTIN, architect, of Smith’s Falls, Ont., has a scheme on foot for 
connecting the summer resorts along the Rideau River with an electric rail- 
way. He has secured the lease of the water power at Jones’ Falls. 

THE BERLIN GAS & ELECTRIC LIGHT COMPANY, Berlin, Ont., is 
reported to be considering the building of an electric railway to Preston. If 
this step is decided upon a new power house will likely be erected. 

THE CANADIAN ELECTRIC LIGHT COMPANY, Quebec, will shortly 
let contracts for power house, hydraulic and electric machinery and transmis- 
sion line. Messrs. T. Pringle & Son, of Montreal, are the engineers in charge. 

MR. TRELAWNY, of Bryson, Que., is said to have applied to the govern- 
ment for one of the numerous water powers of the Calumet Falls, Que., to 
establish an electric plant to light the town of Bryson and the neighboring vil- 
lages with electricity. 

THE FORT ERIE ELECTRIC RAILWAY.—A deputation has waited upon 
the Ontario government in the interests of the Fort Erie Electric Railway. 
[he proposal is to run an electric road from Fort Erie to Chippewa, and the 
conference was to suggest the terms of the charter. The government agreed 
to take the matter into consideration. 

ADDITIONAL TRANSMISSION LINE.—In connection with the acquisi- 
tion of street railway systems by the Cataract Power Co. syndicate, it is stated 
that another transmission line will be constructed between the power house and 
Hamilton. Plans for introducing electric motive power at sewage disposal 
works is under consideration by the city engineer. 

THE DEMARARA ELECTRIC COMPANY has been organized in this city 
for the purpose of doing business in Demarara. The company has purchased 
the franchises of the British Guiana Light & Power Company and the George- 
town Tramway Company, and will operate the street railway system in George- 
town by electric power. W. B. Chapman, B. V. Pearson and James Hutchison 
are provisional directors. 

MR. E. A. WALKER, of New York, has just closed a second large con- 
tract for machinery to be installed in the Bronson & Weston carbide works, now 
in course of construction at the Chaudiere Falls, at Ottawa. This time the 
contract calls for the installation of a 60-ton traveling crane in the power 
heuse. This monster machine will be used in handling and shifting the other 
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heavy machinery in operation in the works. It is expected that the machinery 
will all be in place in about two months, and its total cost will be about $100,000, 
making the largest and most complete plant in Canada. 


CHEAP POWER.—The Metropolitan Electric Company, of Ottawa, Ont., 
has submitted a proposition to the city council, in which it states that it will 
permit the city to have ail the power the city may want off the wheel at $6 
per horse-power per annum. The city would then be in a position to offer 
power to manufacturers at the extremely low price of $9 per horse-power per 
annum. It is estimated that it would not cost more than $3 to convey power 
to the city. This figure should prove attractive to manufacturers and by ac- 
cepting this power the city would be relieved of all anxiety and inconvenience 
consequent upon anchor ice, as there will be no such thing as an anchor ice 
problem at the company’s works at Britannia. 

FIGHT OVER THE CHAMBLY WORKS.—Some time ago the Royal 
Electric Company, of Montreal, made a number of changes in its directorate 
and later on the shareholders authorized the directors to issue a million and a 
half in new stock, one-half of which is now out, for the purpose of buying out 
the Chambly works in order to secure cheap water power, a step of the great- 
est importance to the Royal Electric Company. It was understood that the 
leading men of the Royal Company held a controlling interest in the Chambly 
concern, so that the deal was looked upon as merely a matter of form. It now 
transpires, however, that the directors who were deposed at the last annual 
meeting of the Royal Company have got back at the shareholders, and have 
themselves secured a controlling interest in the Chambly works, thus interrupt- 
ing the scheme. The method of gaining this point will, it is said, be a matter 
which the courts will be asked to pass upon and an interesting legal battle will 
be the result. Royal Electric stock went down two points on the local stock 
exchange in consequence. 


General Hews. 


THE TELEGRAPH AND TELEPHONE. 


CHICAGO, ILL.—The Phoenix Telephone & Manufacturing Company has 
certified to a change of name to the Victor Telephone Manufacturing Company. 

HAVANA, ILL.—The Havana Telephone Company has made arrangements 
with the Central Union Telephone Company to replace the old telephones with 
an entire set of the Bell instruments. 

MASSILLON, OHIO.—The Farmers’ Telephone Company, of this city, was 
sold to the United States Telephone Company. The Farmers’ Company was 
owned by local capitalists and had nearly 400 subscribers. 

NASHVILLE, TENN.—The East Tennessee Telephone Company has fin- 
ished stringing its copper wires from Chattanooga to Tracy City, and Nash- 
ville is now in telephonic communication with all East Tennessee. 


MILLVILLE, N. J.—The Millville Telephone Company has been purchased 
by a company headed by Harry Mickle, of Salem. It will connect its lines 
with the Cape May, Cumberland & Atlantic Companies. 


RICHMOND, IND.—The Central Union Telephone Company has com- 
pleted a line between this city and Dayton, O., through Eaton. It is said 
the company is attempting to purchase the independent plant at Eaton. 

NASHVILLE, TENN.—The Tennessee River Telephone Company, of Deca- 
tur, has been granted a charter; capital stock, $3000. The incorporators are B. 
L. Talley, J. M. McKenzie, W. S. Jones, T. J. Campbell and T. A. Day. 

FREEPORT, L. I.—The South Shore Telephone Company has decided to ex- 
tend its system from Mineola to New Hyde Park, East Williston, Albertson 
and Roslyn. These lines will connect with the company’s south side system. 

GOSHEN, IND.—The Bell Telephone Company has just completed its new 
copper metallic circuit between Goshen and Wabash and is now connecting up 
the intermediate offices. Much of the way line is paralleled by independent 
toll lines. 

BOWLING GREEN, OHIO.—The Bowling Green Telephone Company, 
with $15,000 capital, is putting in a new system throughout, and will connect 
with the U. S. Telephone system. President, L. Black; Secretary and Treas- 
urer, J. G. Hickox. 

YANKTON, S. D.—The Dakota & Minnesota Telephone Company, Sioux 
Falls, has been organized, with a capital of $500,000. The incorporators are 
T. A. Potter, E. P. Hesley, B. H. Way, Britt, lowa; Joe Kirby and J. E. Mc- 
Mahan, Sioux Falls. 

DENVER, COL.—A company has been organized at Santa Fé to compete 
with the Bell Telephone. O. B. Stone and many mine owners are back of the 
scheme. Work will begin at once on a line from Taos to Tres Piedras and 
thence to the Maxwell land grant system at present in use. 

ROMNEY, IND., will soon luxuriate in the enjoyment of first class tele- 
phone service, the Tippecanoe Telephone Company of that city having just 
placed an order with the Sterling Electric Company, of Chicago, for a new 
office equipment of their ‘‘Bell-style’’ type of apparatus. 

CRAWFORDSVILLE, IND.—An entirely new exchange equipment of 1000 
number capacity for Crawfordsville, Ind., and the sixth section of 100 capacity 
in less than a year for the Fort Dodge (Iowa) exchange are among the orders 
recently taken by the Sterling Electric Company, of Chicago, III. 


KEYSER, W. VA.—The officers of the recently formed Union Telephone 
Company are V. F. Alkire, president; H. L. Welch, secretary; T. B. Freye, 
treasurer; C. W. Seaver, general manager. The company has 100 miles of 
local circuit and the rates for subscribers are $1.50 per month. 

LOUISVILLE, KY.—Capt. H. N. Gifford, general manager of the Ohio 
Valley Telephone Company, has sold his interest to the Cumberland Telephone 
Company and resigned his position. The headquarters of the company will be 
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removed to Nashville. Mr. James E. Caldwell will be general manager, with 
headquarters at Nashville. 

CLINTON, ILOWA.—The work of constructing a new toll line from this 
city to De Witt has been commenced. The new line is to be an extension of 
the Tri-City service. In De Witt C. B. Miller, former manager of the Tri-City 
line of Clinton, is putting in a local service to connect with that city. 

KEYSER, W. VA.—The Union Telephone Exchange, which was recently or- 
ganized here, will use Phoenix instruments and an express switchboard of 100 
drops. The company has 85 subscribers in town and country and 120 miles of 
toll line. Its rate to subscribers is $18 per year. The company will build 
three new toll lines. 

MIFFLINTOWN, PA.—A charter has been issued to the Tuscarora Tele- 
phone Company, Mifflintown; capital, $50,000. The company will build a tele- 
phone line through Adams, Bedford, Blair, Center, Clinton, Cumberland, Dau 
phin, Franklin, Fulton, Huntingdon, Juniata, Lycoming, Mifflin, Northumber 
land, Perry, Schuylkill, Snyder, Union and York counties. 

KNOXVILLE, TENN.—Judge C. D. Clark, in the Federal Court, has 
issued a mandatory injunction against the People’s Telephone & Telegraph 
Company of this city on the complaint of the East Tennessee Telephone Com- 
pany of Nashville, to prohibit the former from attaching or causing to be at- 
tached desk sets connecting the instruments of both companies. 

BRADDOCK, PA.—The Allegheny County Telephone Company, of Brad- 
dock, has purchased the Homestead Telephone Company for a majority of 
the stock, paying $220 for each share of $100. The transfer was made after an 
effort had been made by J. H. Simpson, of Allegheny, representing unknown 
capitalists’ supposed by some to be the Bell Company, to buy the stock at 
$200 a share. The Braddock and Homestead Companies were recently con- 
nected under a working arrangement, and the purchase was made, it is said, 
to prevent outside capital from cutting off the Braddock connections. 


———_ ———_- — ¢ ——- — 
ELECTRIC LIGHT AND POWER. 





CENTERVILLE, IND.—One of the needed improvements in this town is 
an electric light system. There is an opening for an enterprise of this char 
acter. 

NEW WILMINGTON, PA.—The town council and citizens are taking steps 
toward installing a municipal electric light plant. A committee of the council 
has been appointed to ascertain the cost of the plant. 

KENOSHA, WIS.—The Kenosha Light .& Power Company will install new 
apparatus in the spring, but as yet no contract has been given out. Among the 
contemplated improvements will be the introduction of electric power through- 
out the city. 

GREENPORT, L. I.—The citizens of Greenport have voted to raise $10,000 
by bonds to establish a village electric light plant capable of lighting al! the 
streets and furnishing private lights. It will be established as soon as the ma- 
chinery can be secured. 

COLD SPRING, N. Y.—The Cold Spring Light, Heat & Power Company 
has been incorporated, with a capital of $20,co0, to furnish electric light and 
power to Cold Spring and Nelsonville. The directors are: S. L. Barret and A. 
S. Hughson, of Cold Spring, and J. F. Ferris, of Nelsonville. 

OTTERBEIN, IND.--The Otterbein Telephone Company was recently estab- 
lished in this place. There is no electric light plant here yet and there is an 
opening for such. No doubt, if the matter were properly handled the citizens 
could be induced to consider the subject of establishing an electric light plant. 

EASTON, PA.—The State Belt Electric Railway Company on Oct. 10 pur- 
chased the plant of the Penn Argyl Electric Light Company. The plant will 
be used to supply electric railway current for the trolley road from Bangor to 
Wind Gap, and also for supplying light and power to local consumers. 

GALLATIN, TENN.—The council has just voted to issue $10,000 in bonds 
with which to establish an electric light plant here. The committee has been 
instructed to advertise for bids for lighting the town and will decide between 
the two after getting all the information before it. Plans and specifications wil! 
be ready in a few days. 

MEDWAY, MASS.—The Norfolk Electric Light & Power Company has been 
chartered to do business in Medway, Millis, Bellingham and Holliston. Appli- 
cation has been made to the electric light commission to issue $50,000 worth of 
stock and bonds. The Medway and Millis companies are to be at once absorbed 
as the officers of the new company have obtained most of the stock in the old 
companies. ‘The officers are Thomas E. Grover, of Canton, president; Stephen 
Jennings, of Boston, treasurer, and Judge Fairbanks, of Medway, general man 
ager and clerk. The company expects to lay out some $10,000 in improvement: 
before the first of the year. 


a sian 


THE ELECTRIC RAILWAY. 


FINDLAY, OH10.—The Findlay Street Railway Company has increased it 
capital stock from $150,cco to $275,000. 

ROCHESTER, N. Y.—At a meeting of the Sodus Bay Railroad Company 
the stockholders purchased the railroad stock of the Irondequoit Park road, 
thus securing right of way to the bay. 

OMAHA, NEB.—Work is being rushed on the Omaha, Council Bluffs & Sub 
urban trolley line, and it is expected that within two weeks cars will be run- 
ning between Omaha and Council Bluffs 

NASHVILLE, TENN.—The City Council has passed an ordinance giving 
the Nashville Railway Company a perpetual franchise over the mayor’s veto. 
The ordinance permits the consolidation of street railway lines by the Balti 
more syrdicate. 

BETHLEHEM, PA.—A charter has been issued by the state department to 
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the County Central Street Railway Company, of Bethlehem, to erect a line 

five miles long in Northampton County. The capital stock is $30,000. 
BUFFALO, N. Y.—The Buffalo Traction Company is having plans and speci- 

fications made for a large addition to its car house at Walden Avenue and the 


belt line. The new part will have a capacity for sheltering about 50 cars. 


rOLEDO, OHIO.—The Shore Line & Manufacturers’ Railroads has out- 
witted Mayor Jones, who has been fighting against a franchise being given 
them, by laying their tracks into the city and running an engine over them. 
The franchise is worth fully a half million. 

THE DAYTON & GERMANTOWN TRACTION COMPANY, Dayton, O., 
has applied for a 25-year franchise to operate an electric road from Dayton to 
Germantown, also to traverse leading street through the city of Dayton. J. O. 
Arnald is president, and T, C. Lindsey, secretary of the new company. 

ALBANY, N. Y.—The State Board of Railroad Commissioners has granted 
the application of the Nassau Belt Line Traction Compamy for permission to 
construct an electric road from Mineola through Hempstead to Long Beach, 
Long Island, a distance of 30 miles. The company’s capital is $300,000. 

HUNTINGTON, W. VA.—An eastern syndicate has purchased the electric 
railways of Ironton, Ohio; Catlettsburg and Ashland, Ky.; Central City and 
Huntington, W. Va. Connecting links will be made which will give a con- 
tinual street car service along the Ohio River for a distance of 4o miles. 

BIRMINGHAM, ALA.—The Birmingham Railway & Electric Company is 
projecting an extension of 10 miles of track. ‘This company is operated in con- 
nection with the Birmingham Traction Company by a common staff of officers. 
Mr. George H. Harris is the electrical engineer. The companies have 80 miles 
of track. 

WABASH, IND.—The election in Noble and Waltz townships on the propo- 
sition to vote $35,c00 in the former and $10,000 in the latter in aid of the Ko- 
komo, Wabash & Northern electric line was defeated in both townships. The 
company is composed of Wabash and Kokomo business men, and the defeat 
will kill the project. 

rOLEDO, OHIO.—tThere is considerable activity in the 
clectric lines into Toledo. The Toledo & Bowling Green has begun the survey 
mile extension, and the track layers will begin on the Toledo, Free- 
The Toledo & Norwalk will be completed as far as 


construction of 


of a 5%; 
mont & Norwalk Monday. 
Freemont by Dec. :. 
DOVER, DEL.—The City Council has awarded the right to lay tracks on 
Lockerman and State Streets to the Delaware General Electric Company, the 
Philadelphia syndicate, which is represented by Attorney General White. The 
company gives a $10,000 bond to complete the work, together with a promise 
to pave each street from curb to curb, in six months, the paving to cost $52,000. 


KANSAS CITY, MO.—tThe project to build an electric line from 
City to Topeka, which has been pending for the last two years, begins to take 
definite form. New men have taken hold of it, and a charter has been granted 
them by the State Board of Charters under the name of the Kansas City, Law- 
rence & Topeka Railway Company. The company is capitalized at $2,000,000, 
divided into 20,000 shares. All of these except nine are held by capitalists whose 
names are kept in the background. 

MEDIA, PA.—The supervisors of Middletown 
Philadelphia & Delaware County Electric Railway Company the right to use 
the highways of Middletown in extending its line from Media along the Balti- 
more pike to Lenni. This completes the right of way privileges the entire 
route, and the work on the five miles extension will be started in a short time. 
Che trolley company is to telford the road between the tracks, and give an in- 
demnifying bond in the sum of $10,000. 

KANSAS.—The Kansas City, Lawrence & Topeka Electric Railway Com- 
pany, which was incorporated recently in Kansas, proposes to build an elec- 
trical line to connect Kansas City and Topeka. The capital stock of the com- 
pany is $2,000,000, and the charter has been granted for 99 years. All the nec- 
essary capital is subscribed by Kansas City and Topeka capitalists. W. E. 
He has been in New York for some 


Kansas 


township have granted the 


Winner is the promoter of the company. 
time making arrangements for the construction of the line. 

rHE TOLEDO, FREMONT & NORWALK RAILROAD COMPANY, of 
fremont, was incorporated recently, with capital stock. The 
incorporators were A. W. Comstock, W. B. Comstock, S. F. Angus, H. A. 
Haight, W. A. Comstock, John C., Ligitt, J. F. Kumler, of Toledo; C. H. Gal- 
lup and S. E. Crawford, of Norwalk, and A. H. Jackson and John M. Sherman, 
The company has secured a right of way for an electric road 


$1,500,000 


of Fremont. 
from Toledo to Norwalk, passing through the counties of Lucas, Wood, Ottawa, 
Sandusky and Huron. 

RACINE, WIS.—The citizens of this place are at war with the Milwaukee 
Electric Railway & Light Company, which operates the street railway system 
here. The street railway company recently decided to run its cars without con- 
duetors, expecting the patrons of the cars to deposit their fares in the fare box. 
\lany of the citizens refused to pay their fare because there were no conductors 

n the cars. Matters came to a crisis a few days ago when a copy of an in- 

netional order of the court was posted in every car operated, restraining the 
itizens “from in any way interfering with this company’s property or business 

from entering its cars and refusing to place their fares in the fare box.” 

BUFFALO, N. Y. 
trolley tracks have been laid within the city limits. 
including 


Since the middle of June, 20 miles of practically new 
This takes in the territory 
tetween Main Street and Hertel from Main 
Street to Niagara Street, Main Street from Cold Spring paralleling the Erie; 
\Villiam Street from Michigan Street to Jefferson Street; Michigan Street from 
Burton Street; Genesee Street from Washington Street to the Belt 
Perry Street from Main Street to Michigan Street; Elk Street to 


‘Tonawanda, Avenue 


Clinton to 
Line tracks; 
Michigan Street; Elk Street from Michigan Street to Sidway Street; also Day’s 
l’ark. 


PERTH AMBOY, N. J.—Work is being pushed by the Perth Amboy Rail 


xad Company and the Raritan Copper Company, both of Perth Amboy, N. J., 


controlled by Lewisohn 
1eed of a street railway system, 


Brothers, New York. As Perth Amboy is rather in 
of which it is entirely lacking, the Lewisohn: 
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interests formed the railroad company, secured a franghise and orders are now 
being placed for materials. A trolley system will be built. The power sta- 
tion which now operates the Raritan Copper Works will be sufficiently enlarged 
to furnish power for the trolley road and the enlarged copper plant as well. J. 
C. McCoy is secretary of both companies, with headquarters at Perth Amboy. 


‘ a eteanen . 
THE AUTOMOBILE. 


THE OLDS MOTOR VEHICLE COMPANY, Detroit, Mich., is erecting 
extensive buildings, which will be ready for occupancy about Nov. i. When 
the works are completed a small city will be inclosed in brick and mortar. It 
is understood that the total investment of the company will exceed $500,000. 

AUTOMOBILES AT THE PARIS EXPOSITION.—Capt. A. H. Mattox, 
of the Bureau of Publicity to the United States Commission, Paris Exposition, 
says it is proposed to hold an international congress of those interested in auto- 
mobiles at the Paris Exposition in 1900. Such a congress, he thinks, would be 
distinctly valuable to automobile inventors and manufacturers all over the world. 
It is possible the congress will meet in the Paris Automobile Club, in the Place 
de la Concorde. 

THE UNION AUTO-CAR COMPANY is the name of the new corporation 
that proposes to run automobile street cars in Lowell, Mass. It has been or- 
ganized with a capital of $100,000, and the following officers: President, Daniel 
J. Donahue; vice-president and manager, John F. Murphy; secretary, James 
H. Carmichael; treasurer, Eben Stafford. It is proposed to start with four 
Pawtucketville, the Highlands, Belvidere and Centralville, running car- 
Carriages for the regular lines will be built to carry 
Special carriages will be built 


lines 
riages later to Lawrence. 
20 passengers and will be run by electric power. 
to hold four or six people. It is proposed to have five-cent fares on the regular 
iines. 
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NEW COMPANIES. 


THE DELAWARE ELECTRIC COMPANY, of Baltimore, has been incor- 
porated at Dover, Del., with a capital of $200,000. 

THE ABATIS ELECTRIC MANUFACTURING COMPANY, 
has changed its name to the Acme Telephone & Electric Company. 

BUFFALO BATTERY COMPANY, of New York City, has been formed, 
with a capital stock of $10,000. The directors are W. J. Knowles, Maria Knowles 
and John J. Gibson, of Buffalo. 

THE CUTTER RELAY COMPANY, of New York City, has been formed 
under the laws of Delaware, with a capital stock cf $100,c00, for the purpose of 
manufacturing electrical apparatus. 

THE EQUITABLE AUTOTRUCK & POWER COMPANY, Portland, 
Me., to manufacture and deal in electrical car brakes and electrical machinery 
generaily; capitalization, $2,000,000. 

NATIONAL AUTOPHONE COMPANY, Chicago, manufacturing and deal- 
ing in telephones. Capital, $500,000. Incorporators: F. B. Taylor, W. T. Hope- 
man, D. W. Fishell, all of Chicago. 

THE GLOBE ELECTRIC COMPANY, St. 
is $100,c00, all paid. The stockholders are Gustav 
Gustav Miller and Samuel W. White. 

KNOX AUTOMOTONEER COMPANY, Chicago, to deal in mechanica! 
and electrical devices. Capital, $25,000. Incorporators: J. B. Woodruff, G. W. 
Knox, M. B. Starring, all of Chicago. 

SCHUYLKILL VALLEY STREET RAILWAY COMPANY, Port Carbon, 

Incorporators: W. M. Brewer, M. Mellet, M. D. Ma- 
lone, J. J. Franey, all of Shenandoah; J. B. Reilly, of Pottsville. 
RIO PLATA ELECTRIC COMPANY has 


Chicago, 


Louis, Mo. The capital stock 
Heidel, George A. Clark, 


Pa. Capital, $120,000. 


been incorporated at Dover 


Del., with a capital of $100,000. Incorporators: Spencer Cosby, Philip T. Pen- 
rose, of Philadelphia, Pa.; Ramon Valdes Bayamon, of Porto Rico. 
AMERICAN ELECTROLYTIC COMPANY, Wilmington, Del.; to de- 


velop electrolytic processes. Capital, $100,000. Incorporators: Charles W. 
Roepper, William Burnham, William G. Neilson, all of Philadelphia. 

VERMONT CONSTRUCTION COMPANY, New Haven, Conn., to con- 
struct and build street railways. Capital, $25,000. Incorporators: C. W. Blakes- 
lee, D. A. Blakeslee, D. W. Blakeslee, S. C. Morehouse, all of New Haven. 

J. H. BUNNELL & CO., of New York, to deal in telegraph and other 
electrical instruments. Capital, $30,000. Directors: Charles McLaughlin, Henry 
L. Shippy, William E. McLaughlin, John J. Ghegan and William H. Bull, of 
New York. 

HARTFORD ACCUMULATOR COMPANY, Hartford, Conn.; for the pur- 
pose of making, buying and seiling vehicles propelled by electricity. Capital, 
$1800. Incorporators, H. B. Philbrick, G. L. R. Eldridge, F. W. Barhoff, all ot 
Hartford. 

GOLD BELT POWER COMPANY, LTD., Boise City, Idaho; to build and 
Capital, $600,000. Incorporators, W. H. Watt, A 
Riley, W. G. Page, all of Hailey; G. M. Parson 


equip an electric plant. 
Smith, R. W. Berry, W. T. 
H. N. Coffin, of Boise. 

DRAW BAUGH ELECTRICAL COMPANY, Camden, N. J., to manufacture 
supplies. Capital, Incorporators: Samuel L. Kent, Clifton 
Heights, Pa.; Charles A. Gladding, Philadelphia; Elias Mosler, Pensauken, 
N. J.; Brenton N. Newcomb, Philadelphia. 

AMERICAN AUTOMOBILE COMPANY has been incorporated at Dover, 
Del., to manufacture motors. Capital, $100,oco. Incorporators, C. H. Mullen, 
of Mount Holly Springs, Pa.; F. Bourne, of Mount Vernon: T. Grimwood, of 
New York City; G. W. Kimball, of Wilmington, Del. 


electrical $25,000. 


GENERAL ELECTRO-CHEMICAL COMPANY,—Principal office, Am- 
pere, Essex County, N. J., to manufacture chemical products for electrical 
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apparatus. Capital, $100,cco. Incorporators: Edwin S. Webster, W. Cameron 
Forbes, Frederick S. Pratt, of Boston, Mass.; Charles S. Bradley, New York 
City; Charles B. Jacobs, East Orange, N. J. 

WENONA LIGHT & POWER COMPANY, Wenona, IIl., with a capital of 
$10,000, to manufacture steam heat and power and electric light and power. In- 
corporators, Charles Robinson, Charles Fosbender, K. J. Fosbender. 


DELAWARE ENGINEERING COMPANY has been incorporated at Dover, 
Del., for the construction and equipment of electric railways. Capital, $100,000. 
Incorporators, Thomas I. Connell, of Newton; William W. Power, Joseph Han 
cock, of Philadelphia, l'a.; Henry T. Fothergill, of Wilmington, Del.; John D. 
Hawkins, of Dover, Del. 


THE SUMTER TELEPHONE MANUFACTURING COMPANY, of Sum 
ter, S. C. The corporators of the company are R. M. Wallace, R. D. Lee, F. 
C. Manning, C. T. Mason and C. G. Rowland. The capital stock is to be 
$50,000. From the getting out of the charter it is to be presumed that the 
Mason Company is to remain in Sumter and enlarge its plant and operations 
on an extensive scale. 

THE COUNTY CENTRAL STREET RAILWAY COMPANY, Easton 
Pa., with a capital stock of $30,000. Joseph J. McKee, of Bethlehem, is presi- 
dent. The following are the directors: F. W. Leinbach, Alvin Hill, T. M. 
Dodson, C. A. Wolle, George H. Wolle, Bethlehem; G. A. Schneebell, Naza- 
reth; Andrew S. Keck, Allentown; C. R. Horn, Catasauqua. The length of the 
road will be about five miles. 


THE RAILWAYS AND LIGHT COMPANY OF AMERICA has been 
incorporated at Trenton, N. J., with an authorized capital of $25,000,000, divided 
into shares of $50 each. The company is empowered to construct, equip o1 
acquire by lease or purchase railroads operated by steam, electricity, com- 
pressed air or other known power, also electric light, gas, heat and ice plants. 
The incorporators are Richard Darable, Clifford W. Perkins and William H. 
grearley, all of Jersey City. 

THE PHILADELPHIA ELECTRIC COMPANY was incorporated at 
Trenton, N. J., with a capital stock of $25,000,000. The company is authorized 
to manufacture and supply gas, electricity, light, heat, steam, compressed and 
liquefied air, power, ice cold storage, etc. It is reported that the company will 
absorb the Pennsylvania Heat, Light & Power Company and the recently 
formed National Electric Company will ultimately control the electric lighting 
of Philadelphia. The Widener-Elkins syndicate are the controlling factors in 
the new concern. 


———_——$£!|_—_-o> 


PERSONAL. 





SPRAGUE-JONES.—The marriage of Mr. F. J. Sprague to Miss H. C. 
Jones, daughter of Captain and Mrs. Henry R. Jones, took place on Oct. 11, at 
Hillview, New Hartford, Conn. 


MR. LOUIS B. MARKS, who has been abroad in the interests of the en- 
closed arc lamp, has just returned home. He makes very encouraging reports 
as to the progress of the lamp in England and other countries. 


MR. IRA A. McCORMACK, superintendent of the Brooklyn Rapid Transit 
Company’s trolley system, has resigned that position and accepted the vice- 
presidency of the Syracuse Rapid Transit Company. He will also be managing 
director of the company. W. W. Wheatley, the assistant superintendent of 
the Brooklyn Rapid Transit system, will probably be appointed Mr. Mce- 
Cormack’s successor as superintendent. Mr. McCormack became superintend- 
ent of the Brooklyn company in 1895. He was previously the assistant super- 
intendent of the Buffalo Division of the West Shore Railroad. 


“ + scaiedaaied 
LEGAL. 


SUNDAY MESSAGES.—The Indiana Appellate Court has held that a con- 
tract for sending a telegram is illegal if made on Sunday, unless it comes within 
the definition of a ‘“‘work of necessity or charity,” so as to be excepted from 
the operation of the statute against working on Sunday. And even if it be 
necessary to send the telegram on Sunday for humane reasons, the telegraph 
company cannot be held liable in special damages for a failure to deliver the 
message, unless it had a notice of the exceptional circumstances which made 
it mecessary to send the message at the time. 

DISTURBANCE BY MACHINERY.—Justice Russell, in the New York 
Supreme Court Special Term, has handed down a decision in an action brought 
by Samuel C. Bowden to restrain the Edison Electric Illuminating Company 
from injuring the plaintiff's property. The decision calls attention to the gen- 
eral rules governing the right of adjoining property owners to relief from dis- 
turbance on account of the use of great mechanical power. The award to the 
plaintiff is $250 and ccsts. The judge said: “In a strict sense the use of ma- 
chinery producing noise or vibration injures neighboring property. But to 
some extent such results must come to all who live in a busy, prosperous city. 
fhe hum and throb of mechanical life cannot be wholly confined to the walls 
of any structure. Hence the true test must be whether the use by the owner of 
the industry is reasonable, having due regard to all of the interests affected and 
the requirements of public policy. I am satisfied from the evidence that the 
customary use by the defendant of its generating plant has been reasonable 
and the departures therefrom only occasional, caused by overloading or eure- 
lessness. The building of the plaintiff is old and out of repair, and its depre- 
ciation of rental valve mainly caused by its undesirability for living purposes on 
that account, and the lessening availability of residences in that locality. It 
will not answer to use the discretionary power. of injunction to stop a large 
industry of public utility unless the occasion requires such extreme relief. In 


ihe application of the principles governing such cases as this full consideration 


must be given to the situation of both parties. The defendant has erected a 
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large structure and equipped it with expensive machinery, not to annoy its 
neighbors, but to best serve a large area of contiguous customers. It has the 
right to use its plant for effective generation of electricity, with the reliance that 
adjacent buildings are fairly protected, in construction and stability, from harm 
on account of reasonable use, and are tenanted by individuals of ordinary nerve 
and hardihood.” 


THE B. F. STURTEVANT COMPANY, of Boston, Mass., have just issued 
a circular relating to their exhaust heads, which makes clear the efficiency of 
centrifugal torce as a means of separating water and steam. 

STANLEY INSTRUMENT COMPANY .—In our issue of Oct. 7 we adver- 
tisement of the Stanley Instrument Company mentioned that it manufactured 
both alternating and direct current instruments. This, of course, is a mistake, 
as this firm makes no direct current apparatus. 

THE E. W. BLISS COMPANY, 17 Adams Street, Borough of Brooklyn, New 
York, announces that it has recently changed its western office from 96 West 
Washington Street to 22-26 South Canal Street, Chicago. At the new office a 
line of the company’s standard machines is carried. Mr. W. S. Smith is in 
charge. 

THE PHILADELPHIA RAILWAY TRACK EQUIPMENT COMPANY, 
Philadelphia, Pa., has just issued a new catalogue of its lap joint system of 
railway track construction. It is illustrated with diagrammatic views of the 
various types of rails and half-tones of actual construction. The company’s 
office is in the Stephen Girard Building. 

INTEKNATIONAL CORRESPONDENCE SCHOOLS.—In a pamphlet en- 
titled ‘“‘Book of Success,”’ the International Correspondence Schools of Scran- 
ton, Pa., give a large number of testimonials from graduates who have had 
their positions improved by correspondence instruction. The methods of the 
schools are described at length with accompanying illustrations. 

GUTMANN RECORDING WATTMETER.—The Electric Appliance Com- 
pany, Chicago, has issued a pamphlet giving description and prices on the 
Gutmann recording wattmeter, for which it is western selling agents. The 
Electric Appliance Company has a reputation of pushing the sale of new spe- 
cialties only when it is assured that they are electrically and mechanically 
perfect. 

BULLOCK ELECTRIC MANUFACTURING COMPANY.—A new bul- 
letin just issued by this company from its Cincinnati (Ohio) headquarters de- 
scribes its type “‘N’’ motors. Those interested in electrical literature will ap- 
preciate it, as it is more readily filed than some of the larger pamphlets. It 
may be had by addressing the company at any of its numerous offices here and 
abroad. 

THE BERLIN IRON BRIDGE COMPANY, of East Berlin, Conn., is ship- 
ping to Mexico the structural iron material for the roof for a building 80 feet 
wide and 225 feet long. This 100f is to be erected on masonry walls, and the 
building is to be used for a paper mill for the San Rafael Paper Company, City 
of Mexico. This is a duplicate of work furnished this concern something over 
a year ago. 

THE WESTERN ELECTRIC COMPANY has installed three 75-kw genera- 
tors of the direct connected type, in the large dry goods house of William Don 
aldson & Co., of Minneapolis, Minn. ‘This firm considers that a first class elec- 
tric light plant well installed and kept in good order will be an interesting sight 
to many of its customers. 

POWER MOTORS.—An extremely handsome catalogue issued by the West- 
crn Electric Company is devoted to the subject of power motors. It con- 
tains a large number of illustrations, showing in detail among others the latest 
Western Electric type ““‘N” encased motors. In a section of the book devoted 
to applications a number of views are given showing the several types of mo- 
tors as applied in special and ordinary power work. 

SEARCHLIGHT CARBONS.—Mr. Hugo Reisinger, 11 Broadway, New 
York, the importer of “‘Electra’” carbons, received a large order for searchlight 
carbons from the United States government, to be used for the navy as well as 
the United States lighthouses. We are informed that the government expert, 
who has given these carbons an exhaustive test, testifies to their high quality 
and efficiency, stating that the ‘Electra’? searchlight carbons were the best they 
had ever been using, and cxpressed himself in the highest terms as to the re- 
sults he obtained from them. 

MINIATURE LAMPS.—The growth of the miniature incandescent lamp 
business may be judged from the fact that in a pamphlet recently issued by 
the American Miniature & Decorative Lamp Company, 125 White Street, New 
York, no less than 48 pages and almost twice as many illustrations are required 
to cover the types made by this one company. A new type of sign lamp is 
shown which does not require any base, a cork stopper being sufficient. This 
lamp is intended for sign designs, lettering, etc., and is connected .n series, the 
voltage being either 534 or 14, the candle-power of the three sizes being ¥%, 1 
and 3. 

THE WESTERN ELECTRICAL SUPPLY COMPANY, of St. Louis, re- 
port that their general supply business has never been better. Their telephone 
department has grown beyond all precedent, and is crowded with orders. They 
have devoted especial attention to this department, and have done everything 
possible to keep it up to date. They attribute a great deal of their fall busi- 
ness to the unprecedented demand for their new ‘“‘1900’’ telephone, with its 
moisture proof and damp proof transmitter. This telephone embodies, as its 
name implies, all the very latest and best improvements which have been made 
in the telephone. It is thoroughly practical and up-to-date, and so confident 
are they of its merits, that they do not hesitate to send it out on from ten to 
fifteen days’ trial, subject to return at their expense, should it not be every- 
thing claimed for it. They have also got out three small pamphlets illus 
trating the wiring and connections of their telephones in series, bridging and 
multiple. They mail these on application. 
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634,488. ELECTRICAL INDICATOR; 








640 ELECTRICAL WORLD anvd- ENGINEER. Vor. XXXIV., No. 17. 


~X9) Record of Electrical Patents. 


UNITED STATES PATENTS, ISSUED OCT. 10, 1899. 


{In Charge of Wm. A. Rosenbaum, :77 Times Building, New York.] 


634,467. ELECTRICAL INFLUENCE MACHINE; K. S. Lemstrom, Hel- 


singfors, Finland. App. filed March 4, 1899. The machine consists of two 
drums, one inside of the other, and means for revolving them in opposite 
directions. The invention is directed particularly to the spindle and insula- 
tion whereby machines of large dimensions and capacities may be built. 


634,487. ELECTRICAL INDICATOR; M. Waddell, New York. App. filed 


Jan. 10, 1899. The indicating element of this instrument is a column of liq- 
uid, which is caused to rise and fall by differences of air pressure, which 
differences are created in accordance with variations in the current whose 
condition is being indicated. The air is supplied at a constant pressure by 
suitable means, and is allowed to escape through an electricall¥ controlled 
valve at a greater or lesser speed, according to the condition of the current. 
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634,483.—Electrical Indicator. 


M. Waddell & C. Legrand, New York 
App. filed Feb. 18, 1899. Improvements on the preceding patent, consisting 
principally of the construction and operation of the air valve, the weight of 
the valve being counterbalanced so that lighter currents will affect it. 


634,542. ELECTRIC LIGHTING APPARATUS FOR RAILWAY CARS; 


W. F. Richards, Buffalo, N. Y. App. filed Aug. 13, 1898. The dynamo is 
mounted on the truck and driven from the axle by a belt. The invention 
consists of details of construction of a belt tightener which permits the belt 
to slip when the output of the machine is too great, and the reverse. 


634,559. RAIL BOND; J. A. Lenhult, Leete’s Island, Conn. App. filed Dec. 


28, 1808. This device is for retaining the nuts of a rail bond in a tightened 
position and consists of a bar held in engagement with the nut by a spring. 


634,568. INSULATED SUPPORT FOR ELECTRIC WIRES; C. N. Beal, 


San Francisco, Cal. App. filed Nov. 17, 1897. The insulator is supported in 
a pendant position from the cross-arm, a central projection carries the wire, 
and this is surrounded by one or more flanges to protect the wire from the 
weather, the outer flange having deflecting ledges directing the drip away 
from the wire. 


634,575.5 TELEPHONE SYSTEM; E. W. Ham, Worcester, Mass. App. filed 


June 13, 1898. Circuit-making push buttons are provided with oppositely 
inclined stop portions, so constructed that when a button is operated previ- 
ously operated buttons will be released before the manipulated button comes 


into operative position. 


634,623. .CONDUIT RAILWAY; M. D. Law, New York. App. filed Jan. 12, 


1899. The support for the conductor is mounted upon a plate capable of 
lateral and longitudinal adjustment. 


634,667. ELECTROMAGNETIC CYLINDER ENGINE; H. Hooper, To- 


ronto, Canada. App. filed July 31, 1897. A number of solenoids are set 
up and operated like the cylinders of an upright engine, a crank shaft be- 
ing arranged below to which all the cores are attached, a commutator 
traveling in unison switches the current into and out of the solenoids at 
the preper time to correspond with the position of the cranks. 


634,759 CROSSING FOR UNDERGROUND CONDUITS FOR ELECTRI- 


CAL CONDUCTORS; V. Koch, Scranton, Pa. App. filed June 17, 1899. 








The cover of the crossing is in the form cf an arch, in cross section, so as 
to shed water. 


634,766. ELECTRICAL BINDING POST; W. Roche, Jersey City, N. J. App. 


filed Aug. 22, 1899. It is intended that this binding post shall, besides fur- 
nishing a tight hold on the wire, automatically remove the insulation there- 
from and so render scraping unnecessary. A threaded post is slotted longi- 
tudinally and the wire passed through the slot; the nut in working its way 
along the post cuts through the insulation of the wire. 


634,767. VOLT AND AMPEREME:£&R: James D. Ross, Victoria, Canada. 


634,804. BRUSH HOLDER FOR COMMUTATORS; 





634,849.—Are Lamp. 
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App. filed Feb. 18, 1899. (See Current News and Notes.) 

W. Copper, W. Warren 
and C. A. Mudge, Cincinnati, Ohio. App. filed May 18, 1898. A pivoted 
bifurcated arm is so arranged that its free end will bear against the end of 
the brush and is provided with notches adapted to be engaged by pawls; a 
coil spring is arranged to hold the free end of 
the arm against the brush. By means of the 
notches the point at which the spring takes 
hold of the arm is adjustable. 


634,811. ELECTRIC METER; P. Eibig, Berlin, 
Germany. App. filed Feb. 10, 1899. Con- 
sists of a double working clock mechanism 
with balance-lever adjustment in which station- 
ary feed coils act upon two pairs of tension 
coils mounted on double armed levers and 
constantly oscillating under the influence of 
two clockworks; the action of the current feed 
coils is such as to either attract or repel the 
two pairs of tension coils. The difference 
thus obtained in the working of the two clock- 
works is utilized for measuring the amount 
of electricity used. 

634,816. ELECTRIC BLOCK SIGNAL SYS. 
TEM; S. H. Hall, Buffalo, N. Y. App. 
filed February 20, 1899. A one-wire main 
circuit actuating opposite signals at both 
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634,766.—Electrical Binding Post. 


ends of a block, magnets for operating the signals, energizing and 
de-energizing magnets for opening and closing the main circuit and auto- 
matic means for controlling the magnets; the object being general safety 
and positive action. 


832. BRAKE AND POWER APPARATUS FOR ELECTRICALLY 


DRIVEN VEHICLES; William E. Pearson, of Boston, Mass. App. filed 
March 4, 1899. ‘The invention relates to an apparatus for operating brake 
mechanism and controller for electrically propelled vehicles, the construc- 
tion and arrangement of parts being such that a single hand wheel or its 
equivalent will promptly govern both the brake and power mechanism of 
any vehicle of this class. 


849. ARC LAMP; J. A. Davies, Cleveland, Ohio. App. filed Oct. 29, 1803. 


This invention consists in the employment of one or more double cored 
solenoids, the cores of which work in unison to operate the clutches which 
control the action of the upper carbons. 

GERMAN PATENTS, ISSUED SEPT, 27, 1899. 
[In Charge of Dr. Ralph Julian Sachers, t20 Liberty Street, New York.] 


146. CYLINDRICAL BATTERY SWITCH; Voigt and Haeffner, Frank 


furt. Filed Sept. 15, 1898 In a cylindrical battery switch there are provided 
two hoop rings, which embrace and hold together the contact blades. A 
groove or the outside of the hoop rings serves as sliding place for the an 
nular or segmental carriers for the contact brushes. 

172. STORAGE BATTERY; William Henry Smith and William Willis, 
London. Fiied July 31, 1898. The electrodes are made of conducting strips 
surrounded by the active material and then by perforated insulating sheets. 
By means of elastic bands placed around the electrodes, of rigid end plates 
and of connecting rods, the insulating sheets are held in constant contact 
with the active material. 


5035 DOUBLE ARMATURE DYNAMO: Eugenio Cantono, Pavia. Filed 


Feb. 25, 1898. Two flat ring armatures are placed on opposite sides c{ a 
field magnet. With a change in the excitation of the field, the armatures 
will approach or withdraw from the field magnet, elastic buffers provided on 
the abutting sides of the two slidable armatures preventing undue 7oncus 
sion. 





